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(57) [Abstract] 

[Problem] As for objective of this inv^ion,thernBldevelopi 

process after doing photothermographic rmtaial 
wliichpossesses dye, there are tiirEs\\ten photothermographic 
material and use ttestheX-ray image formation unit and X-ray 
image recordii^ method wliich is not color pollution with 
remainsof dye are obtained. 

[Means of Solution] Puttii^ between si^jport, to both sides, In 
photothermographic material wliich possesses thermal 
develq)ing photosensitive layer which at least ccHitaiiB 
thephotosensitive silver halide of 1 layer puttirg, Layer which 
contains said photosensitive layer or photosensitive layer aixi 
dye wlierebetwen of support at least in 1 layer, bleadting is 
done by heator li^, at same time contains said photoserHtive 
layer and dye, makinguse of coating solution where 30 % or 
higher of solvent is water coatingthe photothermogrEphic 
rmterial which designates that it is something which is done 
asfeature. 



<om0<}^tJ:<tiJ^m^\z^ mR\t^\z^-oX'M^^ti 



3 O 0 n mia± 600nmlslTi:*-5J;3 

J: ^j^^mm^tixi^^zt i^Witr^m^m ^ \zt^ 
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[aaim(s)] 

[Qaiml] Putting between support, to both sides, In photod^r 
mographic matoial which possesses thermal developing 
photosensitive layer which at least contains diephotosensitive 
silver halide of 1 layer putting, Layer which contains said 
photosensitive layff or photosensitive layer ard dye 
wherebetweenofsq^portatleastinl layer, bleaching is done by 
heator li^, at same time contains said photosensitive layer 
and dye, nakinguse of coating solution whae 30 % or higgler of 
solvent is water coatii^die photothermpgr^hic material 
which designates that it is something which is done asfeature. 

[aaim2] In order photosensitive silver halide, far peak phot 
osensitive wavelength to become 300 nm or greater 600 nm 
less, with sensitizing dye the spectral sensitizaticxi 
photothermpgr^hic material wiiidi is stated in Qaiml which 
designates thatit is done as feature. 

[aaim3] Photosaisitive silver halide, with noble metal to cte 
Icogenoaipound charical sensitization jAotothermogr^hic 
material wliich is stated in theQaim 1 2 which desigmtes 
that it i s done as feature. 

[aaim4] At least 1 kind of compound which is displayed with 
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General FcHTtula 1, furthermorethe phototheniDgraphic 
nHterial which is slated in aaiml and 2<m'3 which 
designatethat it is contained as feature. 

[Oiemica] Fomiila 1] 



[a*. Ha l,Ri;Ha I 2l*/\Dy>lS^-S$ro H 



(bi FQmiila,Hall and Hal2diq3layhalogpn atom Hall and 
Hal2 are good being beii^ same, differing. X displays anionic 
group. Rl displays group which possesses carbonjd group as 
partial structureand R2 and R3 displays substitutable substituent 
or hydrogen atom in nitrogen atom As for Rl toR3 inorder 
to form ring structure where nitrogen atombecomesthe 
endocyclic aton\ there are not times vAm it connects mutually. 
ndi^layslorZ ] 



-V ho 
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[Qaim 5] Stickirg photothermogr^hic rraterial which is state 
dinQaims 1 throu^ 4, with fluorescent surface of tteX-ray 
sensitization screen wWch possesses rare earth phosphor 
particle, X-ray image fonraticMi unit wttch designates that 
itbecomes as feature. 

[Qaim 6] X-ray sensitization screen, ligjl emission ^^ectrum d 
ue to X-ray X-ray imagp formation unit >^ch is stated in 
tteOaimS wtiichdesignatesthat itisamaximiminSOOnmor 
greater 600 nmor less as feature. 

[Qaim 7] In X-ray irragpformaticMi unit which is stated in Qai 
m5 to 6 , X-ray image recording method wdiich designatesthat 
image is obtained by fiS shooting X-ray with x-ray generato* 
asthe li^ source as feature. 

[Qaim 8] Image formation method which designates that ima 

is obtained by heatir^ thq3hotothermDgraphic material 
wWch records image with X-ray imagp recording method which 
is stated in theQaim? , to 100 °C to 150 °C as feature. 



[000 1] 

i;c:K.^ffii^fcx«iiffi?f$ffij.zi.> hi:XJ91i«fclBgi:^ 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] Hiis invention regards plx)t 
othermographic material and X-ray image fcsmation unit and 
X-ray image recording mettod which usethis, details, after 
exposingand imagp recording, dye which bleachingis done are 
something reg3rding photosensitive layer or photosensitive 
layer and photothramographic matoial and use this X-ray 
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[0002] 



[00 0 3] W^mmT&^&iidH^fzHbOtiLmtLXit. 

m<miib*i^o mtLxitn^mi^^ma, 152. 9 

04^. 0^3, 457. 0 7 5^. RlfD. ^-iS> 
(Morgan) ^B. vi'j- (She I y) iZ^i) 
rfafZcfcoTSaS^tl-SllvXTA (Th e r ma I I 
y Processed Silver System 
s) J (-f -?f-v>y - :^D-tr*:; v-X • T> K • -^yT^ 
'j T)UX (Imaging Processes an 
d Materials) Neblette IgSiK, 
X^~v (S t u r g e) . V. (W a 

I wo r t h) . A. vx*;/:^ (Sh e pp) S*. g 
2M. 1 96 9^) (^BS^^tirO-So 

[0 0 0 4] C(7)«J:53SSi3Eg«S*«3r4li. iS^pTt^'S 

/\py>ibffi) . &i;s7csy$ii^ (^«g) /w>^*- 
sijta)Pfl(D»<tS5csic*3ii:Tffl*±fijt-r So cos 

L. li«0?l$jSA<3S:*ti'&o 



[0 0 0 5] LA^Lca):^)^T*^^, st*a);git«isa)ai 



[0006] Lt^Ltiifi<h. /\uY>it^(r>m^^^^) 



iiTHge fmmtion unit and X-ray inage recording method and 
inBge fomnation method vJtnch betweoi ofthe suppOTt contains 
at least in 1 layer with heat or ligjit. 

[0002] 

[Prior Art] From until recaitly, with field of jAotoengravir^ an 
d medicine, thewaste solution wtiich acoonpanies wet treatment 
of imagii^ material, has become problemon workability, 
recently reduced amount of process waste liquid is strai^y 
desired evenfiiom viewpoint of environmental protection and 
space-saving. 

[0003] As technology because process waste liquid is not put out, 
you can list photothermogr^hic mataialwliich fwrns 
photograph image making use of thermal develq)ii^ method 
As example U S. Patent No. 3,152,904 rmber and sam No. 
3,457,075 nunte", it is disclosed inthe "It is treated by heat 
silver system (Thermally processed Silver Systems)" ( 
imaging * processes * and * materials (Imaging Processes and 
Materials)Neblette 8thediti(Mi, Sturge (Stuige), V. Walworth 
(Walworth), A Shq)p (Shepp) compilation, pagp2 and 1969 
) due to and D.Morg3n (Morgan) and B.Stely(Shely). 



[0004] This kind of photothermogr^hic material, photocataly 
st (fOT exannple silver halide) of reducible silvw source (for 
example organic silver salt) and catalytic amount, containswith 
state which usually di^)erses and reducii^aggnt in the( organic 
) bindff matrix, photothemipgr^hic matmal is stability with 
anfoient tenperature, but after exposing silver isformed wtei it 
heats to hi^ temperature reducible silver source (ItfunctioiB 
as oxidant. ) with via redox reaction widifliereducii^agHit. 
This redox reaction is promoted by catalysis of latent image 
wliich occurs withe?qx)sure. silver which is formed with reaction 
of OTgpnic silver salt in e^qxjsed regionoflfers black image, this 

fomB iine?qx)8ed region and ccMitrast , can do theformation of 
image. 

[0005] But with this method, small silver halide niBt be used in 
conparisonwiththe photosensitive raatmal of conventional 
wet treatment, because, there is not an ©cample wtere the 
photographic sensitivity is low considerably, reading X-ray 
photographing (»• other field ofthe medicine is excessively 
^liedsofar. 

[0006] But, particle diameter of silver halide in extent wliich e 
xcessively does not inpairthe develqjirig behavior to enlarge, 
chemical sensitization is applied, rise of considerable sensitivity 
anticipates thedeveloping behavior such as is raised fiarthermore 
with contact with (s-g3nic silver salt asthe satisfactory with, in 
addition, being possibility which is used for directphotogr^hing 
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[0 0 0 8] »3K«S5fcW?sK-fcl^Ttflftfetta)^«$ 
fe*S±<!:-r4fc«)(clirt(z;Hfe*J$)SaDr4Ci:36<ft 



[0 0 0 9] LA^L^^:A<b. ^rtlcfcl^r. C(D«3S§fe 
[00 10] 



[00 1 1 ] 



vvtnch uses sensitizaticm screen with increase of ligjit emission 
efficiency fix)nisensitizatiQn screen side is stated in for 
exanple Japan Unexanined Patent Publication Hei 10- 
282602 nunter. 

[0007] In addition as medical X-ray photographic material >vh 
en it uses photosensitive material CQni)ining \vith 
thefluorescerc:e screen, it exposes from both surfaces in 
photosensitive material, but v^tei it exposesfrom both surfaces, 
because Oiaenomeles spedosa Nakai of image due to crossover 
li^occurs, usually providing dye layer in order to block 
crossoverlight it is normal regsrdiig X-ray photosensitive 
material. >Vhen as fen* this dye ^^ten exposing after effect was 
stown^idly bleaching to decolwation it is desirable to be d<»ie, 
this remains, it bring^unnecessary coloration, becomes 
interfermoeof diagnoasL As for X-ray photosensitive material 
diKto liquid treatment in order to treat this in in theprocessii^ 
solution, crossovercutdyeremaining,byfactthat it flows out 
in jxocessing solutionthis does not remain in photosensitive 
material. But, from after exposir^ dye completely decoloration 
or hasreg^rdiiig photothermpgraphic material necessity to be 
removed between to thermal develq)ingprocess» 

[0008] Using for preventii^ sharpness detCTioration with halati 
on etc is done dye oflhe decolorizing property regarding 
photothermogr^hic matarial, decoloration of these dye after 
allbecomes problem in this case, dyewhidi usually 
decoloration it is easy to do with heatis chosen, but there are 
times >\ten decoloration becomes insufScientdq^ending upon 
fluctuation etc of thermal developing condition Vis-a-vis this 
kind ofproblen^ decoloration of dye is hastened,adding 
bleachirg agent to intralayer in order to make bleached 
ccHiplete isdcme. 

[0009] But, this kind of dye bleaching agent and proximity doin 
g, because itexists, had had deficiency that in intralayer, 
bleached advances \^iienretaining before e?qx)sing. Remains of 
these d)€ cause diagrK)sis characteristic problem reg^rdingthe 
especially medical application, satisfactory solution is needed. 

[0010] 

[Problems to be Solved by the Invention] TherefOTe, as for obje 
ctive of this invention, thermal developing process after doipg 
thephotothermographic rraterial which possesses dye, there are 
times when photothermographicnBterial anduse this X-ray 
image formation unit and X-ray image recording method \\4iich 
is not color pollution withthe roTHins of d>e are obtained 

[0011] 

[Means to Solve the Problems] Above-mentioned objective of t 
his invention is achieved by means below. 
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[0012] Putting between 1 . suppOTt, to both sides, In photother 
npgr^hic HBtaial vMch possesses themral developing 
photosensitive layer which at least contains thq)hot08ensitive 
silver halide of 1 layer puttfa^ Laya- which cmtains said 
photosensitive layer or photosensitive layer and dye 
v^ebetweenofsipportatleastin 1 layer, bleaching is done by 
heator li^, at same tine oxitains said photosensitive layer 
and dye, naldnguse of coating solution vvtere 30 % or hi^ of 
solvent is water coatingthe phatothermogr^hic iiHterial 
>^ch designates that it is sonething which is done asfeature. 

[0013] In order 2 photosensitive silver halide, for peak photos 
ensitive wavelength to become 300 nmor greater 600 nmor 
less, with saritizing dye the spectral sensitization 
phctothermpgr^hic material which is stated in 
afOTemaitioiied 1 whichdesignates that it is doi« as feature. 

[0014] 3. photosensitive silver halide, with noble metal to ctel 
cogen compound chemical sensitization photothermogr^hic 
material which is stated in theaforOTEntioned 1 or 2 which 
designates that it is done as feature. 

[0015] At least 1 kindofconpound^\ilichisdi^layedwith4G 
eneral Fonrula 1 , firthermDrethe photothermographic material 
winch is stated in aforementioned 1,2 or3 wHchdesigrates 
that it is contained as feature. 

[0016] 

[Oienical Formula 2] 



[0 0 17] H a I i&t/H a I 2^t/\UV::ym 

'i-izmmnumsk^^itTi^mm'F^mto Ri-r3(* 



[0017] (In Fomiila,Hall and Hal2 display halogen atom Hal 
1 and Hal2 are good being beirg same, differing. Xdisplays 
anionic group. RJ di^lays group which possesses carboi^d 
groip as partial structureand R2 and R3 displays substitutable 
substituent or hydrogen atom in nitrogen atom Asfor Rlto 
R3 in order to formring structure v^tere nitrogen atom 

becomesthe endocyclic atoin thwe are not times vsliai it 
cOTnectsnutually. ndisplays 1 or2. ] 



5. MUAjb^Aizi^siomm^m^^ni. ^&±as 



Stiddng photothermogr^hic mataial which is stated in 5. afor 
ementioned 1 to 4 ,with fluorescent surface of X-ray 
saisatization screen which possesses rare earth pho^hor 
particle, X-ray image formati(Mi unit whichdesignates that it 
becomes as feature. 



[0 0 18] 6. xWimm:^<7*)->t<. xmiz^hft 



[001 8] 6. X-ray sensitization screoi, light emission spectrum du 
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e to X-ray X-ray insge formation unit which is stated in 
theaforementioned 5 whichdesignatesthatitisansxinumin 
300 nmor greater 600 nmor lessas feature. 

[0019] In X-ray inHge formation unit wWch is stated in 7. afore 
mentioned 5 to 6 , iheX-ray image recording method which 
designates that image is obtained by BS shooting theX-ray with 
x-4By generatCK- as li^ source as feature. 

[0020] Image formation method which designates that image is 
obtained by heatirg thephotothermographic material which 
records image with X-ray image recording method which is 
stated in theS. aforemaitioned 7 , to 100 °C to 1 50 °C as 
feature. 

[0021] Photothermpgraphic material has had photosensitive la 
yer wWch is contained with state wKchusually disperses photo- 
insensitive or^nic silver salt , photosensitive silver halide and 
reducing agent in organic binder matrix. These 
ptotothermographic material are stability with ant)ient 
terrperature, but after exposing when itheats to higji 
tenperature, silver is formed with solution reasondevelopmertt ( 
org3nic silver salt (It functions as oxidant. ) with redox 
reaction with redi^ing agpnl) inside photosensitive layer 
which designates latent image CMithe photosensitive silver halide 
which occurs with exposure as catalyst nucleus. 

[0022] This invention above-mentioned sort, is achieved after 
exposing dyew^ch bleaching is done by using 
photothemnographic material wMch is contained in theany 1 
layer between photosensitive layer photosensitive layer and 
stpport with heat or li^. 

[0023] Regarding to this invention, it is somethii^ which brings 
inprovementof diarpness to photosensitive material by fact 
tiiat layer which containsthe dye which bleaching is done in case 
of photosensitive rraterial for X-ray,ab8orbs li^ fi*om 
fluorescence sensitizaticm screen which transmits thermal 
developing phcrtosensitive layer at timeof image e}qx)sure with 
dye layer wWch bleaching is doiK with this heat li^,with 
these heat or light arei blocks. These layers in case of X-ray 
photographing photosensitive material which possessesthe 
photosensitive layer in both surfaces of siq3port qjCTate 
eflFectively as banier layerof so-called crossover li^ fi-an 
0[:qx)sing side of support. 

[0024] Reg3rding to this invention, it is a <^ >^ch decoloratio 
n is done inaction of halogen radical or hydremic acid wtere 
after thermal developing, this entire surfk«it exposes dye which 
bleaching is done with li^ and uses thephotosensitive halogen 
containing conpound together decoloration is d(Mie, this dye as 
bleaching agent which itforms with Uiis photodeconposition, 
desirable dye is merocyanine dye. It can use method of this kind 
ofhalogsi containing conpound of also, and decoloraticHi and 
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clarification \^ch use merocyanine dye desirably. 

[0025] It is a thermal bleaching property dye as bleaching prop 
erty dye ofanother of also, this inventioa Tliisisrediictivity 
dye wWch is reduced it is formed ^\ten heating fromthebenzo 
pinacol byjp8 jpl 1 basis is bleachijng method v^ch uses 
reductivitydye. 

[0026] Because of this, wten retainirg decoloration of said dye 
not to happen,vvhen Sarashi doing this in li^ or heat only, 
because bleaching ofthe dye h^jpens halogen radical which is 
foimed or withjpS jpl 1 basis itoperates at time of preferred 
e?qx)sure, there is not a residual color, itbecoires effective 
crossover qjtical cut dye. 

[0027] Binder ^\ile^e dye layer wttch bleaching is dme is desirab 
le is theaqueous binder with these li^ and heat. Withli^ 
and heat is done concerning crossover li^ Yielding laya* 
winch possessesthe dye v*ich bleaching technology is disclosed 
even in Japan Patent Application Hei 11 - 196657niini)er, but, 
Regardii^to this invention, binder of aqueous it uses, By using 
those wliich coatii^ are 6om with li^ and heat of thsthis 
invention naking use of coating solution wtere 30 % or hi^ier 
of solvent is thewater dye wliich bleachiig is done in stability 
exists in layeras nicroparticle dispersion, Before exposirg 
unnecessary reaaion hajpens and it has possessed thefeature 
that dye are not times v*en bleaching it is done, doeaiot give 
adverse effect to performance of photothermographic material 
furthermore without thehalogen containing compound and 
pinacol causing unnecessary reaction You detail aAerwards 
conoeming binder poljror of aqueous, 

[0028] Aforementioned photosensitive halogen contaiirii^ co 
mpound wliich is a 1 element of q)tical bleaching prq)erty 
colored corrposition wiiichis used for crossover light diieldiiig 
layer of this invention desirably disassennbling withthe li^ii^ 
of li^, is oigpnic conpound wWch discharges halogpn radical 
or thehydrdialic acid This kind ofconpourd, many ones to 
be public knowledge for exanple U S. Patent No. 3,902,903 
nuntier, the British Patent No. 1 ,432, 1 38 nunte each 
specification , with Japan Uhexanined Patent Pii)lication 
Showa 50 - 120328 nunnber, same 50 - 1 19624 numberand 
same 55 - 241 1 3 disclosure etc, reg^diiig to this invention ani 
selecting^ropriately fi-omnidst of photosaisitive halogpn 
containiiig compound of that kind of public kno\^4edge youcan 
use. 

[0029] You can list compound wHch is di^Iayed with followdrg 
General Formula (I) astypical exanple of photosensitive 
halogen containing conpound of this invention 

[0030] 
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[^b3] [CherricalFomiJa3] 



[003 1] a*. xii/NDy»g^-^s-ro Rt. R2 

>S^.. - has. -1 O07iU*;uS. Km 

ae-i 4(7)7 '/-^i/S, iKma2-i i<D7ii/^;u* 
at^a 1 - 1 o 0) 7 L < liffima e - 1 4 

7';-;i/»)!l<S«Lfc75 K»XI*KlSai -1 0(07 
;U+JUS^L<(*K^a6-1 4a)7';-;i/|S)!)<gtftL 

. 7)i^)iSs. 7';-;uS. 7;u=j + vS. ^^u/nV- 



[0 0 3 2] -teS ( I ) da^* tl^lb^l&^MlC:^ 

:?pAv^p^^-9->. a->7pn- p--~ hP h;ux 
3-K7fv;i.A, ^4^-9-::fPAx^>, K>yhij^ 
p^-f K. ff-'^pA- p hP h;ux>, a-'i^p 

A-m-— hP h;i/X>, a, of' -v^aP-o- + 
vU>^ or, a' - v3^PA- p-^vU>, or, a. 
ff' , a' -X h^::^PA:^>u>. h 'J :^PAxf-;i/ 

[0 0 3 3] 
[^b4] 



[0031] In Formula, X displays halogoi atom Rl , R2 and R3 
being same, even when arqx)ssible, each hydrogen atom , alkjd 
carbonyl group of halogen atom, nitro group , carbOT 
nmrber 1 to 10 alkji group ,the carbon nunber 6 to 14 ar)4 
ffovp and carbon nunber 2 to 1 1, aryl carbonyl group of 
carbon nunber 7 to 1 5, to differ, di^laythe sulfonate group 
(As for alkjd group or arji groq) in the® bases furthennwe 
qDtionally subslitutable with such as halo^ atom , hydroxy! 
group , rdtro group , alkyl group , aryl group , alkoxy group , 
carbamate group , carbonate group and sulfonate group or 
carboxylategroi^)) which amide groiip or carbon nunber 1 to 
10 alkyl group (M* carbon nunber 6 to 14 aryl groip which 
carbon nunber 1 to 10 alkyd groupor carbon nunber 6 to 14 
aryl groip substitute substitute. Rj and R2 connecting nvtually, 
may formcycloalk)d ring. 

[0032] If furthermore you display conpound wtiich is included i 
n General Formula (I)concretely, carbon tetrabrorrade 
tetrabromobutane , hexabromocyclohexane arri -chloro - 
p - nitrotoluene , iodoform, the hexabromo ethane, benzo 
tri chloride aixl - bromo - p - nitrotoluene , - bromo - 
m-nitrotoluaie,the , '-di chloro - o - xylene , , '-<li 
hromD-p-x)dene,in , , tetra bromo xylene and 
tri bromo ethyl ciimamate or other otherthing^ fonrul a; 

[0033] 

[Chemical Fmr&da 4] 



[0 0 3 4] Vmitli>it^^. ZZX*R^\t7>l^)l& 
Xli7';-;US$^L. RslitKP^vS. 7;U=)^v 

*;uyNV-h^g. *;u7^>-h«, x>^7^x:^-hS 
m^ii. 2, 2. 2-h';^pA 

x$ry-;i,, 2. 2. 2 - h 'J ::^P Ax^;u v^7 P ^ + 

-y-^^^u/^y— h. 2, 2. 2- h»;:^PAx^;i/K> 
t*>*;u/NV— h, 2. 2. 2- h 'J :;fPAx^;uK> 
v^x-h. 2. 2. 2- hu:?PAx^jux^;i/*-7K 
4^— 1. 1, 1 - h»j^p;u:^p/<y — ;u, 2. z 

, 2- h«J^P;i/X^y-;U, 2. 2-v:^PA-2- 

^7P;u- 1 -:7x^;i/xir y-^u, 2-y^;i/-i. i 



[0034] So conpound which is displaj^ R4 displays alkyl grou 
p or aiyi group here,the R5 displays hydroxyl group, alkoxy 
groip, carbamate groip , carbonategron), the sulfonate 
groip , phosphate basis or carbox^iate group, X displays 
halogen atom for example 2,2,2 - tri bromo ethanol , 2,2,2 - 
tri bromo ethyl cyclohexane carbamate , 2,2,2 - tri bromo ethyl 
benzer« carbamate , 2,2,2 - tri bromo ethyl benzoate , 2,2,2 - 
tri bromo ethyl eth>i carbonate, 1,1,1 -trichloroprcpanol ,2, 
2,2 - trichloro ethanol and2,2-di bromo- 2 -chloro -1 - 
phenyl ethanol , 2 - methyl - 1,1,1 - tri bromo -2- 
prqjarwl , formila such as bis (2,2,2 - tri bromo ethoxy) 
diphenylmethane , p-toluenesulfonyl group tri bromo ediyl 



ISTA*sPaten:a(tnni), Version 1.5(TheremaybeerTXH:sintheabovetranslal^^ ISTAcannot 
beheldliablefcM-anydetrimaTtfiomitsuse. WWW: http://www.intlscience.com Tel:800-43{>-5727) 



P.9 



JP 0I109101A Machine Translation 

. 1 - K';:^PA-2-::^D/V-;i.. ex (2, 2, 

x>x;u7tx— ;uh';:::^DAx5^;u'^uai>, 2, 2, 2 
- K';^aAx^;UXT^TU-h, 2. 2. 2-h'j;? 
pAx^;u-:7Dx-h. ex (2. 2, 2-h»;:fp 

[00 3 5] 
O X 



urethaiK , 2^^ - tri broiiD eth>d stearate - tri bronx) 
eth^-fiiroAjp7 and bis (2^^- tri bromoethj^) succinate 

[0035] 

[OieiricalFcmulaS] 



[0 0 3 6] X^m^tl^it^m. CCT-RfittTSy*. 

- 1 0<DTv^uSSSL, Xli/\ay>lg 
^-SSfo 2-7?Q^7-b h7xy 2-::f 

ot-2-:7xx;uTir h:7xy 2-::?n^-i. 
3-v:7xx;u-i, 3~:^p/^>v:t>. ar-:^Dt 
-2, 5-v;>t h+vT-tr h7x/>, a-:;^p^-r 
-X hP-5-7xr.ju:f^D:7xy cr-a— K- 
r-- hP-)5-7xxji.:/^P7xy 
-p-^^iixyuT-tr h:7xy 2~^pp-p-:7x 
x^uT-i? h:7xy 2-3^p^-p~:;DATt h:7 
xy>. 1. 3-v^pprirh>. 2, 2' -v^p 
p-4-'j7Ppy ^^u^;u7f::^5 K-^>v^:7xy >4 

[00 3 7] 

[lb 6] 

Rio 



[0036] So conpound vAich is displayed, displays airino gro 
ip,thecarb(mniini)er 1 tolOall^groip and caitonnunte* 
6 to 14 aryi ffovp here, R7 diq)lays hydrogen atom, carbon 
nunter 1 to lOalkyi groip andthe carbonnunijer 1 to 10 ac>4 
groip,X displays halogen atom for exanple 2 - bront) 
acetophenone and2-bromo-2-pherTylacetophHK)ne,2- 
bronD-l,3-di phenyl- 1,3- propane dion, -bromo- 
2,5-dimethoxy acetophenone, -bromo- -nitro- - 
phenjd butyrq)henone , -iodo- -nitro- -phenyl 
bityrophenone,2-hronD-p-phen>d acetophenone ,2- 
cHoro - p - phen>d acetophenone , 2 - bromo - p - bromo 
acetophenone , fomiila such as 13-di chloro acetone and 2,2- 
dichloro-4-chlorometl^carbo common K- 
benzophencMie : 

[0037] 

[Oienical Fomiila 6] 



[003 8] vm^ti^it^^. CCT^RaliJKmae- 
1 2<D79-;i/«XI*'<>y^Ty-;uS^SL. Rgt 

-1 ^o>T^ Kn^sL. xtt/Npy>is:f$s-rp m 

X\t. 2-:^PA-2-7xx;ux>U7t>x;UT-t h75 
2-::fPA-2- (p- hgjUX^l.;hxx;i.) Tirh 
T5h\ 2- h';:^PA>^;uxjU7hx;UK>y^7y 

>.f^;UX;U7hx-;uK>-tf»5:<l:\ Rlf^: 
[0039] 



[0038] So conpound v^ch is di^layed, R8 displays carbon nu 
nber 6 to 12 ai^ groxp or tiiebenzothiazole group tere, K9 
and Rlo being raitually same, even ^^tenare posable, each 
hydro^atom, halogen atom, display cartxMinmrber 1 to 5 
alkylgroip or carbon nunte- 1 to lithe anidegroi?), to differ, 
X displays halogen atom fw exanple 2 -bromo- 2 -phenjd 
sulfonyi acetanide , 2 - bromo - 2 - (p - tol>1 sulfon>i) 
acetanide, andfQmijlasuchas2-tribron»metl^sulfQri)4 
benzothiazole , dibromometfijd sdfonjd benzene and tri 
bromo method sulfoiQi beioene : 

[0039] 
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X 

[0040] Vmitlhit^^. ZZVn&lSfn\t^^ 
[0 0 4 1 1 

— O-C-r' . — O-C-O-B' 



[Chemcal Formila 7] 



[0040] So conpound ^vhich is displayed, n and mto di^lay int 
egerofthel to5here,asfor Rli andRJ20H 

[0041] 

[Oiemical Fonnila 8] 



[0042] XI^-SOj-R' . ZZVR' I^KSS 1 

L. XliyNPy>JS*Saro Willi. 2-:?P^-2 

7-<J^;^^v-2-:^p^-2-^hP:^p/^>. 2- 
:;?pt-2-— hPh >^u>ifx-"7x— tH 

[0043] ^WmtLX. (II) T-S^tt 

[0044] 

[lb 9] 



[0042] Or - SQ2 - R', R* displ ays carbon nunrber 1 to 5 alkyl g 
rox^ or carbon nuntier 6 to 12 aryl group here, iheX displays 
halogenatom forexanple2-bromD-2-nitro- 1,3 - 
prq>anediol jthereisa 1,3-di benzoyl oxy-2-bront)-2- 
nitropropane anda2-bromo-2-nitrotrimedTylenebis- 
phenyl carbonate etc. 

[0043] As another exanple, you can list conpound which is dis 
played with thefollowirig General FcHirula (11). 

[0044] 

[Chemical Formula 9] 



[0045] S43A(i^»»S:frLTl>rt,ci:l^^TP 



[0045] A in Formula displays optionally substituted heterocycli 
c rii^ Bl, B2 andthe B3 display atom wiiich is chosen from 
midst of thehydrogen atom and chlorine atom and bromine 
atom However, at least one of Bl , 32 and B3 is chlorine atom 
or bromine atom 



[0 0 4 6] LTIi. 0), 0), w-h»;:/p^ 

, w- h "j-^p^y ^;b-4-;«^;u+-^;ui/>, OJ, 

O)- v':7PP;« ^^^u^^y >JSt*<D*S^IHg3, 90 

2. 9 0 3^mmm\z^^&^Mzit^m<&^o 
[0047] SIC. ^xo-t&A (III) vm^h^it^m 



[0046] Asenixxliment, , , -tribromoquinaldine, , 
-dihromoquinaldine and2- , , - uibromo methyl 

- 4 - methyl quinaldine , there is acompound which is stated in 
, KiichloromthylquinolineorotherUS.PatentN6. 3, 

902,903 specificatioa 

[0047] Furthermore, you can list conpound which is di^layed 
with thefollowing general formula (III). 
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[0048] 

[Cherrical Fonrula 10] 



[004 9] ^^Oit/sa^^m^vrntS^itiXl^Xt 
J: l^ffi^S 1 - 5 <DTiU+;U«Xlifll«» 6 - 1 0 ©T 

[0 0 5 0] :H*^Jfwfi2, 4-ex (h'J:^PA>5^ 

;u) -6->5^;i. h'jyv>. 2. 4. (v 
::fDA>5^;u) h';yv>, 2. 4. (hu 

3fDA;^^;b) h'J7v>, 2. 4. 6-h'jX C h 
^d;u>^;i.) hU7v>, 2. 4-ex (h';^D;u 
-6-y^;u hUTv>, 2, 4-ex (h'J 



[0049] D in Formila diq)lays optionally substitutable carbon nu 
nfcerltoSalkyigroi^) orcarbannuiiter6to lOaryigroip 
with halogen atom,the X displays halogen aton\ n displays 
integer of thel to 3. 

[0050] There is a for a concrete exanple 2,4 - bis (tri bromo m 
ethyl) - 6 - methyl triazine , a 2,4,6 - tris (dihronc msthyl) 
triazine , a 2,4,6 - tris (tri bromo methyl) triazine , a 2,4,6 - tris 
(trichlorometh)d) triazine , a 2,4 - bis (trichloromethyi) - 6 - 
methyl triazine anda2,4-bis(trichloromethyl)- 6 -phenyl 
triazine etc. 



[005 1] X. (IV) x*m^h$>iti 

[0052] 

[lb 1 1 1 



N N 



W.— CH»^5-4,^J--C%-„)X« 



[0051] Also compound which is displayed with also, followirg G 
etieral FOTiula (TV) isdesirable. 

[0052] 

[Chemical Fomwla 1 1] 



[0 0 5 3] W3iia»$tifc^L<tt*M»a)7 

Mo, ^fc:7xzi;i.SJi2 0a)7;H3:tvS;!)<gi^f^o 
[0 0 5 4] 

[lb 12] 




[0053] In Fonrula, Wa was substituted or to display phen^d gro 
\sp oftheunsubstitutedorn^hthjdofunsubstituted, phenyl 
group has halogen atwn, nitrogron),the cyano group, 
carbonnumber 1 to3alk)dgroip orcarbonnunber 1 to4 
alko^Q^gronjassubstituent. In additionpher^d group, being a 
kind of structure vAm 2 alkoxy group made ringit is 

[0054] 

[Gienical Fornida 12] 



[0055] ^M^t-DXtJil^o Mft»0»l^/\py 
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se of halogen atom is one or two, but in caseof other things it is 
a one. Ydisplays hydrogen atom and carbon nunrber 1 to 3 
alkyi group or pher^ group. Xdi^lays halogen aion\n 
displays intega* of the 1 to 3. 



[0 0 5 6] m<*ff«li:Lri**<D J: 9*^1888 5 5-2 

4 1 1 3^^Jkmz^mi*lfzit^mt<tb^. 



[0056] There is a conpound N\4iich is stated in next kind of Jap 
an Unexamined Patent PublicaticHi Sho^va 55 - 24 1 1 3 disclosure 
astheenrixxliment. 



[005 7] 
lit^ 3] 



[0057] 

[Chenical Formila 13] 



N — N 

n II 

O 



CNaO 




O 



O OCH, 



N N 

II 11 



10 



ct 



6 



It II 

CH=C»-C^ ^C-CCI, 



11 




o 



12 



CM, 



N N 

O 




II II 
CH=CM-C5^ yC-CCI, 

o 



[005 8] 



[0058] 
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13 



[Cheirical Forrmla 14] 



17 



CH=CH-C^ ^C-CBTj 
O 



14 



18 




O 



15 



19 



o 




[0 0 5 9] Ctlb(OlS*tt*/NDy>ft^«DCOffifflg 
[0 0 6 0] CtLb<r)lS3ttt$/ND>f>^b^«!)<t:*(Cffl 

*y5t«rs/\py>ib*«»icj:yaid*git-5t<z) 

«tB&^Pv7->|fe«1t;uafcyS»tt^/NPy 
>1b^!tj!i*<o. i^;u-ioo*;u. »*L<tti^;L 

-1 0^;U3!)<a^T?fe^o 



[0059] When allowing to shine li^ winch these photosensitive 
halogpn ositaining cx)npound absorb, hydrohalic addwhich is 
fomsd with halog^ radical or said radical >^ch occurs dye 
th^decoloration does usage of these photosensitive halogen 
containing conpound, being a sufficient amount is necessary. 

[0060] \Wth these photosensitive halogen containing conpoun 
d if it is something which receives bleachii^ with thehydrohalic 
add which is formed with halogen radical or said radical vAidi 
it occurs aslhe dye which is used due to photodecoitposition of 
aforementioned photosensitive halogen containirg conpound, 
it is gCKxi any ones you can Hst merocyaniiie dye, but as 
dearabledye. As for quaitf ity of halogen containing conpound, 
it chai^ with corrbination with thedye which is together used 
generally, but it applies and concemingvarious ratio concerning 
thisitisdesiraUetodeddethatsuitabilityquantity. In case of 
merocyaninedye, outline merocyarrine dye per mole 
photosensitive halogen containing conpound 0. 1 mole to 1 00 
mole and preferably 1 mole to 10 mole is suitable. 
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[006 1] CtLbi:^lZ»$L<fflL^btl'5>OvT 
[0 0 6 2] >Pi/7->ft«li. igStt«i:att«* 
[006 3] 

[lbi 5] 



[0061] \\^th these ncrocyanine dye \vhich is used desi^ 
ted below. 

[0062] As for ncrocyanine dye, basic nucleus and acidic nucleu 
spossessi^g, 

[0063] 

[Chemical Fornula IS] 



[0 0 6 4] V7Fitii>^^mm^ t^} 5 h^mv&^ 



[0 0 6 5] *55B^lCffll>^{CJ?^ Ll>> Pv7:^>fe 

Sfe^lM^e57P>«*^-r'6t;OT*&^o CtlbCD 
>Pv7->fe^l^^i>^T*feor. WI?ll*Mee8 a 
nd James^'*The Theory of t 
he Photographic Processes 
rd Ed. (1 9 6 7) P P 2 1 8'-2 2 7, XliF 
. M. Hamer¥**The Cyanine Dye 

8 and RelatedCompounde" (1 

9 6 4) >i<b*a)fBS$#%icLrai:ffifflr4p«P'>T 

[0 0 6 6] **0^lcfcixT^ a vy->fe^a)fllfflS 
to. 1ia±. J^ICO. 3iU±tf-6(c^»3Sg-CfcS 

[0 0 6 7] ^%BM\z^mtilz^\zmLtz;^ui^7=- 

[006 8] 



[0064] So being a dye \\iiich can take resonarK^e structure which 
is shown, it is ddye which possesses abscM-bing region m 
ptotosensitive waveler^ linits of themBl develqjing 
characteristics photosensitive layer. 

[0065] Uses for this invention cfesirable merocyanine dye as bas 
ic nucleus to possess thethiazoline nucleus , oxazoline nucleus , 
pyrroline nucleus, pyridiiK nucleus , oxazole nucleus , 
thiazole niK:Ieus , tte selenazole nucleus , tetrazole nucleus or 
imidazole nucleus, thioltydantoin m^leus , rlxxlarrine m^leus , 
oxazolidine dion nucleus and the thia jp9 dion nucleus , it is 
something which possesses barbituric acid nucleus , thiazoline 
on nucleus, the malonitrile nucleus or pyrazolone niK:leus as 
acidic nucleus. These mBrocyanined>«beii^ a public 
knowledge, can select merocyanine dye which you 
useapprq)riately for exanple IVfees and James woric " The 
Theory of the Photographic Process " 3rd Ed( 1967)PP2 1 8 
to 227, with or FMHamer work'The Cyanine dyes and 
Related conpounds " ( 1 964) or other statement as reference. 



[0066] Regarding to this invention, as for amount used of mero 
cyanine dye, tranardssion qjtical density of aossover li^ 
shielding layer does 0.1 or more and especially 0. 3 greater 
at least being asatisfactory amount is desirable. 

[0067] Uses for this invention entodiment of merocyanine djc 
A\hich especially is suitedis listed below. 

[0068] 
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^^•^■"^^ [aieiricalFormilal6] 

-N 



CH, 

"COOH 

(2) (7) 



CI 



C2H5 O 8 CHaCHjCOOH ' 

CH2COOH 

(3) (8) 

.CHaCOOH 



^1 



COOH 

W (9) 



(S) (10) 

CH2CH=CH2 



[0 0 6 9] f0069] 
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tit 1 7 J [OieiTical Fomiila 17] 

(11) 




(14) 




COOH 



[0 0 7 0] [0070] 
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^^'^^^^ [ChemicaJFormilalS] 
(19) 
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{fci9] [aieiTicalFonniIal9] 



(27) (31) 



=CH-CH=i 



ir'*>=C»-CM=, O CH*J-^^ 

i Or^M^S CH, * P 
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[0073] Reg^diiig to also, this invention, exists in same inBge el 
enrait it is foniBd whmheating fcm b^izo pin^ 
bleachii^ pnperty dye vAnch is used ^sirably,with jp8 jpl 1 
basis it reduces reductivity d^ ^ch, dys easily it is adye \vhich 
bleaching is done with that. Therefore, constitution of 
crossover li^ shielding layer \^ch bleaching is dmewten 
heating to tenprature of binder and 100°Corhi^ier,is 
f(xn£d fronthe sq:^x)rt \^ch covered neutral or add^ 
thoTiBl bleaching prq)erty layer wiiichconsists of benzo 
pinacol and reductivity dye or reductivity dye precurecM' \^ch 
fonn jp8 jp 1 Ibasis by heat vAich is desirably used fcs: this 
invaitioa It conbines benzo pinacol vMch usually is a unstable 
in in solution to thebinder in neutral or acidity layer, can make 
long termstability state. Several of benzo pinacol content 
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element v^tiich is stated in this specification ihesomeuiiat hi^ 
tenperature or requires a longer time in jp8 jpl 1 basicformation, 
but element vviiere this invention isdesirable heating the 10 
second or more is needed with tenperature of 120 X or higher. 
Calorification, jp8 jpl 1 basis reacting with afororaitioned 
dyesubstantially with reaction of irreversible, gives decoloration 
permanence of thedesire extent. 

[0074] You can use fOT this invention benzo pinacol of many t 
ypes. useful benzo pinacol forms jp8 jpl 1 basis, as for this is 
thou^ thing due tothe dissociation reaction in heating 100 X 
or hitler. 

[0075] As desirable benzo pinacol, 
[0076] 

[Chenical Foniula21] 



[0077] In Formula, Rl and R5 is in independence, like fluorine , 
bronineand chlorine halogpn atom ; Includes halogen 
substituted alkyl like cUoromethji alkyl of carbon nunl>er 1 
or 10v\^ch; Like methoxyandethoxyalkoxy of carbon 
nunber 1 or 10; phenoxy of carbonnurrber 6 or 12; And it is 
selected fi'om group wtnch consists of hydroxy group, the R3 
and R7 fix)mall groips which is defir^ concerning thehydrogen 
and above-mentioned Rl and R5 are selected by independence, 
theR2, R4, R6 and R8 in independence, are the fluorine, 
bronine and chlorine and preferably fluorine halogen atom; 
And it is selected fi-om trifluoromethyi, at same time both ortho 
basisof each phenyl group x^lien both si4)Slituent are fluorine 
only, is substitutable talent, then is integer of 1 to 4 in 
indq)endence,mistheintegerof0or4inindependaice. These 
sitetituted boizo pinacol are required generally only somewtet 
low activation tenperature. Simultaneously, loi^ term stability 
characteristic is maintained in inside the image element. 

[0078] Also corrbination of benzo pinacol which differs is usefii 
1 in theaforementicMied baizo pinacol dye layer. 

[0079] Quite as for desirable benzo pinacol, as for other benefit 
such as theease and long life of treatment v^le keeping, fromit 
is rich to thereaaivity it is something which makes jp8 jpl 1 
basis it is made fi'om theother pinacol in comparison with jp8 
jpllbasis. As for benzo pinacol w4iere these are desirable 
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[0081] So it is displayed 

[0082] In Fornijla, as for Rll hydrogen ;alk>d of carbonnum 
ber 1 or 16, like forexanplemethyd and ethyl andpix^jd 
thealk>4 (cycloalkyl is included ) ;OritisaarylvAich 
contains nKthoxyphen^ and methylphenyi or other 
substituted aiyl, Rl2 andthe Ri6 in independence hydrogen ; 
halogen ; and are selected fixjnthe groip which consists of 
trifluoroniet}^,Rl3andRl5thehydrogen; halogen ; and are 
selected fromgroip which consists ofthe alkyi like carbon 
nunt)erltol6allq4forexanplemeth5d and ethjdand 
prqyj^ which include substituted alk>d or theRl4 and become 
sinidtaneous and show tetramethylene groiq). 

[0083] As for Rl4 hydrogen; halogen; alkjd of carbon nunbe 
r 1 or 16 wttch contains cycloalkjd and thesubstituted alkyl, 
like for example n£th)4 and etl^ and prop)i is alkyl; And 
substitution ^oxy and include sii^itution phenoxy 
thephenoxy and it is selected from group where consist carbon 
nuirber 1 or thel6 likemethoxy phenojQ^or method phenoxy 
of alkoxy wtenboth ortho position of thephenjd group wliich 
Ri2 and Ri6 connect are substituted, itdesignates that 
substituent is flucxine as condition 

[0084] It is known, at same time is stated that charge of electro 
magnetic lineabsorption charactffistic is prevented case of 
reduction, you can use every kind ofdye wWch canreact with 
jpSjpllbasia As crossover li^ shielding layer, for example 
theniBl bleaching prop^ly lays' it is desirable to have 
theuniform absorption wdtfi reqDCct to substance in spectrum 
limits to which image formation compositionre^rKk 
crossover li^ Welding layer frcm those wtere layer of 
^>proximately 90 % or W^ict colors niBtchange in colorless, 
or nist be reduced to density none with respect tosubstance. 

[0085] When reducing bleaching it is dme and or many dye 
chchar^scolOT is known dye ofthis type was used period for 
silver halide photpgraj^ic photosensitive matCTial of pubhc 
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knowledge itis long. There is a for exanple cyanine dye , a 
biphenyl methine dye , a formazandye ,a aninotriaryl 
methine and a ihio cyanine dye. As for dye, it is fOTmed ^^^^en 
heating fromboizo pinacol reactii^th jp8 jpl I basis, it is 
necessary to be reduced to ililly. 

[0086] Reg?rding to this invention, several reductivity dye and 
reductivity dyt precursor of groupare useful, but reductivity dye 
ofdesirable types is azD dye. If\vhy is, those to be quite 
reactivity description above vis-a-visjp8 jpl 1 basis, at same 
time because reaction is irreversible. To possess azo group of 
one or a plurality, at same time system 

Ar-N=N-ArandAr-N=N-Ar-N=N-Ar-hNS[-Ar 

It is displayed with (In Fomula, Ar displays aromatic group whi 
ch can contain thevvidely iaiown every kind of substituent in 
technological field of azo dye. ), every kind of azo dye is useful. 
As these sid3Stituent, alkyl; aiyl; cyano; halogai ; halogen 
substituted alkjiand halogen substituted aryl like 
trifluoromethyl; alk>i or aryi sulfonyi like ethjd sulfonji and 
methyl sulfoi^;thealkoxy like methoxyandethoxy, nitrone 
; nitro ; there isa diethyl amino and a sidxititutedannino etc like 
dimethjl amine. There is a diazo dye which possesses azo dye 
and stilbene and triphenylmethaneconnection like mono azo 
and kind ofdiazo dye \^ch possess the anino, pyrazolone, 
hydroxy, alkoxy and othar substituent as thedyev*ich belongs 
to this types. 

[0087] Benzo pinacol dye layer of element of this invention m 
ust be neutral or acidity, hi order to give neutral layer or 
acidity ofdesire extent, in the acid and typical organic acid, 
inorganic acid or Lewis acid can be added tothe coating 
exposition before covering. There is a sulfonic acid, a acetic 
acid, a hydrochloric acid and a aluminum chloride etc as 
usefid acid In several enixxliment, because acidity where 
binder itsel f is necessary forlayer is given not usi^g this kind of 
acid, it is good 

[0088] To change to quite broad rai^ depending upon applicat 
i<xi it is possiblethe types and ratio of various conponent 
vJUch forms benzo pinacol dye of thetWs inventioa 
G)nDeming crossover light sWelding layer, dye althou^ 
approximately 0.3 or theoptical concentration of 0.8 is given, 
exists with sirfficim amount, at same timethe boizo pinacol is - 
henically stoichiOTBtric amount or greater at least and it is 
desirable to exist. When for exanple azo dye is used, 
chemically stoichiometric amount is benzo pinacol 2 mole vis-a- 
vis azo dj^oflhe 1 mole. In typical , conplete reduction of 
azo dye becomes secure with thd)enzo pinacol of excess, at 
time of executing, upper limit of ratio of benzo pinacol for 
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azo dye is decided from theeconoiric viewpoint, can nrake 80: 1 . 
Desirable ratio is qjproxinBtely 1 : 1 to 4 : 1 , optinnmratio 
ratio in order torediKe conplete isq3proximately2.4 : 1. 

[0089] As for tbenxBi bleaching property layer and other layers 
of elencnt of this inventionjt is possible in technological field 
of doctor blade coating, hcpper coatii^ dipping^nd gpyser 
duty or other photpgr^h to apply of ^ch of various methods 
of public knowIedgenfBking use. 

[0090] Reg3rding to this invention, silver halide particle is som 
ething \^ch functions as thephotosexisor, in order to hold 
down clouding after image formation low regarding thermal 
developing system^ one vAere average particle size is small in 
OTder to obtain the and satisfactoy image quality is desirable, 
average particle size 0.1 mor less, the more preferably 0.01 
mtoO.l m and especially 0.02 mtoO.08 mis 
desirable, particle size referred to here, when silver halide 
particle is so-called regular crystal of cubcOT octahedron, is 
lei^hofcomerof silver halide particle. When it is not a also, 
regular orystal, in case of particle of forexanples[*ericaI 
sh^ , rod ^lape or flat plate, v^ten thinkirg volume of silver 
halide particle and of identical ^here,it is diameter. In addition 
as for silver halide it is desirable to be a nxHiodi&perse. 
monodiq^erse referred to here, degree of monodi^^erse \^lBch is 
sou^ withbelow-mentioned formula is 40 % or lower. 
Furthermore it is a preferably 30 % or lower, it is a particle 
which beaxnes particularly preferably 0. 1 % or hi^ier 20 % or 
lower. 

[0091] Degree of monodispCTse (standard deviation of particle 
diameter) /(mean value of particle diameter) XI 00 

Concerning ge(»netry of silver halide particle, there is not espec 
iallyrestrictioa It is desirable for ratio \^ch nirror exponoit 
[100] surface occipies to be thisratio 50 % or H^ier , 
furthermore being a 70% or H^ier and a especially 80% or 
hitler isdesirable. As for ratio of nirror exponent [100] 
surface it is possible to seek with T.Tani, Journal of Imagii^ 
Science (8750-9237, PSENAQ ,29,165(1985) \^ch utilizes 
adsorption dependency of [111] surfeceand[100] surfacein 
adsorbingof photosensitive d|ye. 

[0092] In addition, sh^ of silver halide vsiiere anotha- is desir 
ableisthe flat plate particle, flat plate particle referred to here, 
a^5ect ratio =r /h when thickness of perpendicular direction 
isdesignatedash mwithsquareroot of projected surface area 
as particle diameter r mmeanstfie thing of3 or greater. 
Even among those preferably aspect ratio is 3 or greater 5 0 or 
below. In additiai as fca- particle diameter it is cfesirable to be a 
0.1 m or less,flirthermDre, 0.0 1 m to 0.08 m is desirable. 
These can be stated in US. Patent 5,264337 nunrber, same 3, 
3 1 4,798 nunfcer and thesame 5,320,958 nunnber etc can 
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acquire platelet f)article of objective easily. Reg^dingto this 
inventica >^hen it uses these platelet particle, furthennore also 
thedarpness of image inproves. As halogen conposition 
there is not e^^ecially restriction, is possible to be>vhichever of 
silver chloride, silver chlorobromide, silver 
chlOToiodobromicfe , silver bromide , silver iodobronide 
andthe silvo- iodide. But, as for photosensitive silver halide 
which is used for this invention it is desirable toconsist of silver 
iodobronide particle which contains iodine of 0.5 ntAVoor 
greater ftnthCTmoreit is a prefaably 0.7 mol% or greater 5 
nt)l%orless. When iodine content is lower than this range, 
when it is difficult toobtain necessary sensitivity, average 
iodine content is hi^ developing behavior deteriorates^the 
gradation beocHies soft pitch and is not desirable. 

[0093] It can manufacture photographic omlsion vHch is used 
for this invention, P. Qaflddeswork Chimieet HiysiqiK 
Photographique ( Paul Monlel corporation publication, 1 967 
year),G.F.DuffinwDik PhotographicEmiilsi(»i OiemislryC 
The Focal Press publication, 1966), making use of method 
whichis stated in V.L Zelikman et al work Making and 
Coating Hiotographic Enulsions ( The Focal Press publication, 
1964 ) etc. Namely, acidic method ard neutral method , it is 
good ammonia method or other whichever, one side nixing 
nethodand siniiltaneous nixing method, makirig use of those 
corrbination or other which in additionthe soluble silver salt and 
soluble halogen salt as method which reacts, it is good This 
silver halide may be added by image-forming layer with 
wliatever mettod, this timethe silver halide in OTder proximity 
to do in reducible silver source, arranges. It is possible to 
manufacture also, silver halide by converting one part or all of 
thesilver in organic acid silver salt diK to reaction with OTg^nic 
acid silver salt and halogen ion tothe silver halide and, silver 
halide is manufactured befordiand, this it is bepossible to add to 
solution in order to manufacture organic silver salt, the or 
conbination of these method possible, but the latter isdesirable. 
Gently as for silver halide, it is desirable to contain at 
quantityof 0.75 to 30 wt% vis-a-vis organic silver salt. 

[0094] For illumination lawiesaiess inprovement and inprove 
ment adjustment, it isdesirable in silver halide which is used for 
this invention to ccmtain theion of transition metal wttch from 
GroiqD 6 of element Periodic Table belongs to theGron) 1 0. As 
above-menticMied metal, W, Fe, Co,the>ri , Cu,Ru,Rh, Pd, 
Re, theOs, Ir and Pt are desirable, these metal ion rmyintroduce 
metal salt to silva* halide that way, but it can introduce intothe 
silvCT halide in fwrnof metal conplex or conplex ioa As 
these, transition metal conplex aiil metal conplex ion, 
hexadentate conplex ion which is displayed with thebelow- 
mentic»ied General Fontiula is desirable. 

[0095] General Fomiila ( ML6) m 
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InFornriiIa,asfc*rMasfortraiiationnTetal andLwhicharech 
osen from element of 6 to Groip 10 of element Periodic Table 
asforcrosslinkinglig^ndandmO, - and 2-,3-or4-are 
di^layed. halideconpound (fluoride, chloride, bronide 
and iodide), each ligand of cyanide, cyanate, tWocyanate, 
theselenocyanate, telluro cyanate, azido andaquo,youcan 
list nitrios)4 andthe thiodtros^detcasenrlxxliniQitofli^nd 
which is displayed with theL, it is a preferably aquo , a rritrosjd 
and a thionitrosyi etc. When aquo hgand exists, it is desirable 
tooccipyone orthetwoof ligaixL L may be same, in addition 
to differ is possible. 

[0096] E^x!cially desirable enixxiiment, is lix)dixim(Rh), ruth 
enium(Ru), rhaiium(Re),the iridium(Ir) andosmium(Ol5)as 
M 

[0097] Enixxliment of transition metal compiex ion is shown b 



elow. 


[0098] 


1: 


[Rha6] 3- 


2: 


[Rua6] 3- 


3: 


[Rfia6] 3- 


4: 


[Riia-6] 3- 


5: 


[Qsa6] 3- 


6: 


[Ira6] 4- 


7: 


[Ru(N0)a5] 2- 


8: 


(Rua-4(H20)) 2- 


9: 


(Ru(ND)(H20)a4)- 


10 


: (Rha5(H20)) 2- 


11 


: [Re(N0)a5] 2- 


12 


: [Re(NO)CN5] 2- 


13 


: [Re{NO)aCN4] 2- 


14 


: (RlXNO)2a4) - 


15 


:(Rh(NO)(H20)a4)- 


16 


:[Ru(NO)C3M5]2- 


17 


:[Fe(CN)6] 3- 


18 


: [Rh(NS)a5] 2- 


19 


: [Os(NO)a5] 2- 


20 


:[Qr(NOX35] 2- 


21 


: [Re(N0)a5] - 


22 


:(0B(NS)a4(TeCN)) 2- 


23 


:[Rii(NS)a5] 2- 


24 


: (Re(NS)a4{SeCN)) 2- 


25 


: (Os(T«P(SCN)4) 2- 


26 


: [lT(N0)a5] 2- 


27 


: [Ir(NS)a5] 2- 


28 


: [Iia6] 2- 



These metal conplex orc(xiplexionitisgoodevmwithone 
kind and, metal of sane kind and metal ofdSfferent kind 2 
kinds or more it is possible tojointly use. 
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[0 0 9 9] ctLba)*sa)>f:f>, ftSS{*Ri;si* 
^usfcy 1 X 1 0-^-1 X 1 o-2^;uA<aa-c&y. » 

* L<li1 X 1 0-«-1 X 1 o-4^;u-(?&s. ZtliO 

ISj5iT?»ao-r*o aSjDI^BLTI^, aiHll::aoT»iiJL 

^i>ZttX^^L. !^g88g6 3- 2 9 6 0 3^, 
^2-306236-^. 1^3-167545^, |5l4- 
76534^. 06-110146-^, |5l5-2736 



[0099] Ion ofthesenetal,ascontCTlof metal conplex andc 
onplex ion, thq)er mole of silver halide 1 X 10-9 to 1 X 10-2 
mole is suitable generally, is pref^ably 1 X 10-8 to 1 X 104 
mole. Oflersion or complex ion ofthese metal as for 
conpound wHdi, It adds at time of silver halide grain foming, 
Being installed in silver halide particle desirable, Manu&cturing 
sih'er halide particle, in other words it is possible to add 
withuiiichever stq> of front and back of nucleiB formation , 
grovsth, the physical ripening and chemical sensitization, but 
especially nucleus formaticHi , it is desirable to addwith step of 
growth and physical ripening, liirthernDre it isdesirable, adds 
with step of most preferably nucleus fimBtion to add with stq) 
ofthe nucleus formaticMi and growth. At time of addition, 
extending into several times, dividing, to bepossible to add, it is 
possible also in silver halide particle to OHtain in theunifoni^ 
and, as stated in Japan Unexsmnined Patent Publication Showa 
63 - 29603 nunber, J^)an Uiexanined Patent Publication Hei 
2 - 306236 nunter, same3 - 167545 nunter, same 4 - 76534 
nunrfcer, same 6 - 1 10 146 nunte* and thesame 5 - 273683 
nunt)er etc, being able to give distribution inade theparticle, it is 
possible also to contaia 



[0 10 0] ZtliO^mit-^^it. *s£lMilg^<f* 

;us. xxt^ls, tskss) \zmmLxm 

i:/N5-f Kj§«A<I^K(z;S^*tL'&i:^S3(D7KSiSi: 

LxmmL. 3agie;i^0^;4-c/\py><bJBis£^* 

mut^^ii^. n^l^f$,^\z^WS.<r>^S>it'^^(Dyf^^ 

%w/\a^>imm^^mQLxmm^'^^:^'^mt<h 

ifetNaCI. KC I ^*-»lC?S«Lfc*SaE**S 

t4/\7^ h^mmzmur^yjyttmtLiK n^^mmiz 
< \tnjm^\tit^mfiimz£^mmo)^&it^^(D7i^m 



[0 1 00] Meltii^ in water or suitable organic solvent ( for exanp 
lealcohols, ethers, glycols, ketones, esters and amides), it 
can add these metal compound,, but theaqueous solution of 
powder of for exarrple metal conpound or aqueous solution 
wdiich nrelts with themetal conpound and NaQ and KQ 
together, method of adding tothe water soluble silver salt 
solution in grain foming or in water solubility halide solutim 
Or whm silver salt solution and halide soluticm are nixed 
similtaneously, of adding asthe aqueous solution of 3rd 
manufacturing silver halide particle with method of 3 
liquidsinultaneous mixture method Method of throwii^ 
aqueous solution of metal conpound of necessary amount to 
thereactorin grainfoming. Or at time of silver halide 
manufacturing beforehand adding another silver halide 
particlewWch ion or conplex ion of metal dope is done, thaie 
isa nethod etc which it melts. Especially, method which adds 
aqueous solution of powda- of nstal conpoundor aqueous 
solution wMch melts with metal conpound and NaG and 
KQtogether to water solubility halide solution is desirable. 
^Vhen adding to particle surface, at time immediately after or 
physical ripeningthe grain fcarnmgniddle or wlioi ending cr 
time of chemical agirg it i^xjssible also to throw aqueous 
solutioi of metal compound of necessary amount to thereactor. 



[0 1 0 1] S*tt/NPy>1b$a*u^f^5i-K;U;i. y 

St\z^^)mi&t^Zti)<Xthi)<. :^*m\ztSi^Xim 
^LXtLU<Xt^l^o 



[0101] RiotosensitivesilvCT halide particle desalting ispossible 
by,waterwash ofmethodwWchisinfonned with this industry 
such as noodle method and floculation method, but regarding 
to the this invention, desaltirig doing, it is not necessary to do. 
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[0 10 4] *JmyMb^tlJ::J:'Sliffil^3>'<>v 
3■^;KZ)/\py>^bffl^S*««^Dllli^lzfcl^Tffll^b♦^ 

>itmm\zmtuL-^mmmmis:&fi^T\zx^\av> 
itmm^^^t^mfS.tmttihm^imtzt\z^ 
'oxmmt^ztt<xti>o 



[0 10 5] ^%mzis\f^i3)\^zi^:^it^mzj:iit 



[0 10 6] ^mmxmi^i>zt(ox^i>mnm^mt 

LXit. -e^^>*(w^**lSfiS*<b&t)(0(5*N, 

i/-jua. o-'^->mmi:mi^i>ztt<xt^o m» 

ffJltt^ll^fH, 574, 944^.^2. 2 7 8, 9 
47-^.1^2, 4 1 0. 68 9-^. f5]2, 7 2 8. 6 6 
8-^, i^3, 501. 3 13-^, ms, 6 56, 9 5 5 

[0 10 7] *^0^T*ffll>'5)Ct(DT*^^-trU>iiS^i] 
tLXits '^^<i>^<D^mzmiF^tlXl^^i:iy>it'^ 

Lx. MiSi. tt^^L< {t4 ox\>jL±x%m^-'mmr^m 
t¥ri>zt\z^i}mi^^tii>o ^ssstu>ib^%ii: 

Lrii!^^Bg4 1-1 5 7 4 8^, !N^i;^8g4 3-134 
89-^, i^§5^4-2 5 8 3 2-^, 1^4-1 09240 



[0 1 0 8] :l^*M?ST*^-t?U>tifSSij^LTIi. ^ 



[01Q2] Regarding to also, this invention, photosensitive silvi^ h 
alide chenical sensitization being dons is desirablewith noble 
metal to chalcogpn conpound . 

[01 03] Reg3rding to this invention, sensitization due to chalco 
gpn conpound nsnufactures the silver halide separately and in 
order in sensitization cxxiventional silver halide photograph in 
this, afteradninistering, nixes with or^anc silvar salt and 
method of contacting. There is a method etc ^\llich nixes 
these silver halide when manufacturii^ the cffg^nic silver salt, 
can apply both method hrluding halogen sauce after changing 
into silver halide with conversion , thisthe SKisitization it is 
possible to do these parts after also, OTg^nic silver salt 
prq)aration, but it isdesirable in point vtere sensitivity where 
method of forma^ishi^ is acquired 

[0104] Sensitization due to chalcogai conpound can apply met 
hod which is used at thetime of manufacturing silver halide 
photosensitive material of c«iventional profitably, for 
example generally it can add these conpound to silver halide 
emdsion as one stqx)f manufacturing silva* halide and it can 
execute by administering theoperation of beii^ called maturity 
which keeps silver halide enulsion under theconstant time 
suitable condition 

[0105] Sulftir sensitization method, seleniumsensitizationmet 
hod and tellurium soisitization method are desirable as 
chemical sensitization method due tothe chalcogen compound 
in this inventiOTi 

[0106] Other than sulftir conpound which is included in gelatin 
as sulftir sensitizer whichcan use with this inventicHi, various 
sulftir compound, for example thiosulftffic acid salt , thioureas, 
thiazoles ardthe rhodanine etc can be used enixxlinient is 
something which is stated in US. Patent 1 ,574,944 nuniier, 
same2^78,947 nunrber, same 2,410,689 nunter, same 2,728, 
668 nunber, same3,50 1,313 nunt)er and same 3,656,955 
number. 

[0107] Seleniumconpound which is disclosed in Patent of prio 
r public knowlec^ as selenium sensitizerwhich can use with this 
invention, can be used Namely usually, ackling unstable 
seleniumconpound and/or non-unstable formselenium 
compound, it is used by constant time agitatingthe emdsion 
with hi^ tenperature and preferably 40 °C or hi^Kr. It is 
desirable to use compound Which is stated in Jqm Examined 
Patent Publication Sho 41 - 15748 nunt)er,the idspan 
Examined Patent Publication Sho 43 - 13489 nunter, J^)an 
Uiexanined Patent Publication Ifci 4 - 25832 nunfcer and 
same 4 - 109240 nunt)er etc asthe unstable selemumconpound 

[0108] As exenplary unstable selenium sensitizer, isoselenocya 
nate (like for example allyl isoselenocyanate aliphatic 
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[0 10 9] ^SSS-trU>4b^1ftKD»*Ll^aSS± 

s«$tiTt>So *«0fli3fci^Ti^. t^t^^mmum^ 



[0 110] :$:«B^T*ffllNbti^#T$S§?-t?U>^b^ 
1Sli:LTIiif#^Be4 6-4 5 5 3"^. fsl 5 2 - 3 4 4 9 
2 -^JS J:i;(5) 5 2-3 449 1 ^ICiHSE(D1t^tlA<ffll^ 

-buy vTVib^'^'i^A. ir u:^7~;i.a. iru 
h\ 2-'tru-f'y'; v>v:i->. 2-^uy:l-+l^7'J 

[0 111] *»0^-C'ffll^bn^T;b;ui&S*Ji:LTIi 
. ^#M¥4-2 04 640-^. 1^4-27 1 3 

41-^, 1^14-333043-^. [515-303157-^ 
. (5l6-27573#. |i]6-175258-^. f5l6- 
1 8 0 4 7 136-208184^, 1^16-208 

146^. f5]6-317867-§, (h)7-92599-^ 
, 07-98483^, 1^7-10441 5-^, f5]7- 
1 40 5 7 9-^, fccfct/vA'— • • - 

y-9-XT-< — • • □ 53--^— v3 > (J. c 

hem. Soc. C h e nri. Commun. ) 6 3 5 ( 
1980), S. y^^r-f (S. Patai)«i, 1f-y 
h'j- • • ;1-;u^- • -bb:::'t7A • T> K 

• ■f;U'J'!?A • =3>/^'t7>X (The Chemist 
ry of Organic Selenium Te 
llurium compounds).Vol.1( 

198 6), 13V oi. 2 (1987) ?i if (::IHEcD^b 

[0 112] *«:W«:4b^1*ltLTIi, 

(Te-a) vTvyi/T^UU Ka. (;f+v*;U7K 

-;i/) x;u»JKSS, fx ;u) -f^u'^Ka ( 

v/<>i/-f ;u7^;u»J K\ fx (2. 



isoselenocyarate), selenourea, selerw ketones , selenoanides 
and the seleno carbox>4ic acid ( for exanple 2 - 
selenc^rqDanoic acid and 2- selenium butanoic acid), seleno 
esters and diacyiselaTide( for exanple bis (3-chloro - 2,6-di 
nielhoxybenzo>i) selaiide), seleno ptosphate and 
phosphine selenide ( for exanple triphmylphosphine selenide ), 
youcan list colloidal metal selenium etc. 

[0109] Similar type \viiere unstable selenium conpound is desira 
ble was expressed on, butthese are not limiting ones. If as 
sensitizer of photographic emulsion you call to this industry 
technologist theunstable selenium corrpound, if selenium is 
unstable, reg3rding, constriKtion of said conpound isnot very 
inportant ones, as for organic part amount of selenium 
sensitizer molecule bearing theseieniun^ that otlier than with 
unstable form existing in emulsion, it tesunderstood generally 
that it does not have role of what. Reg^rdingto this invention, 
it can use unstable selenium conpound of this broad 
conceptprofitably. 

[01 10] It can use conpound which is stated in Japan Examined 
Patent Publication Sto 46 - 4553 nunter, same52 - 34492 
ranrber and same 52 - 34491 nunter as rwn-unstable form 
selenium conpound wiiich is used withtte this invention 
quaternary salt offor exanple selenious acid, potassium 
selenocyanide , selenazole aixl selenazole, you canlist diarji 
selenide , diar>i di selenicte , diallqd selenide , dialled di selenide , 
2 - selenazolidme diem , 2 - seleno oxazolidine thioneand these 
derivative etc as non-unstable formseleniumconpouni 

[01 1 1] Is used with this invention as telluriumsensitizer which, 
for exanple Japan IJhexainined Patent Publication Hei 4- 
204640 number, same 4 - 271341 nuntier, same 4 - 333043 
nunnber, ihesame 5 - 30 31 57 nunter, same 6 - 27573 nunter, 
same 6- 175258 nunter, thesame 6- 180478 nunter, same 6- 
208184 nunter, same 6 - 208146 nunter, thesame 6-31 
7867 nunter, same 7 - 92599 nunter, sane 7 - 98483 nunter, 
thesame 7- 10441 5 nunter, same 7- 140579 nunter, and 
Journal of the Qiemical Society * chenical * conmmication 
(Journal of the demical Society, Chemical Communications 
(0022^936, JOqCAT))635(1980) and S. Patai (S. Pa 
tai)conpilatiOT, conpound which is stated in the * chemistry * 
of * organic * selenium * and * tellerium * compounds (llie 
Chemistry of organic selenium Te llurium compounds). 
Vol. 1(1986) and thesame Vol.2(1987) etc can be used 



[0 1 1 2] As exenplary conpound, 

(Te-a)DiacyItelluride, bis(ojQ€arbonyl) telluride and bis(carba 
moyl) telluride (It is concretely a for exanple dibaizoyi 
telluride , a bis (2,6-di methoxy benzoyl) telluride , a bis 
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So ) . 

(Te-b) P = T e«e^*#-rSftS!fel («!|^lf, tH 

yu';K. h 'J - i s o -:/5^;i/7t>x:7-r>-x;uu h\ h 
'j-i s o-:/pe;i/7nx7-f >i^;u<j h\ n-:/^;u 
V- I s o-7^pe;u/1-xX:7-r K?S<f) ) , 7^ 

^UOT^XT^U'V^Tv'V KT5 KJS (^iTlli. h'JX ( 
vpi^;uT$y) *x:7t>-t;uu K. h»jx (vx^ 
;u7$/) 7fxx:7 7>T;uu K?st*) . x^uP/tx^-r 
-*y^77v*y Kxxxyuii (0ij;llf. vx^yu^^UPTh 
A:^>r x»v>:7Tv»v K-o-x^;i/xxx;u (e (E 
to) P = Te) , x;i/P7^X;t;x>y^7v>> K 

xxxiua mx\t^ x5^ji.*;x h:tv*x:7T>x;i/ 
(Te-c) x;up*;i.7K>»^J!i (ftHili. -tJUPK 

(Te-d) T e -:l-;i/*r-;U7';UP^;U7te>KxXx 
(ffiJ^lS. Te- (3' -^^tV^^^U) t;1/P^ 
>*/x— T o-y ^;u-r;UP^>yx- hJEfif) , 

vx^;Ui;x;UU h\ ex (vTyx^^i.) i/x^i. 

(Te-f) -f;up-;ug (^ij^tf, x^>x;i/P-;u 
. vv';?Axi»>x;uP5-h'Eff) . 

(Te-g) x;uaT-tra'-;uS («7ttf. 1, i-e 
X (>^;u-t;up) :^if>, h Uf-;u^>3S:^) . 

(Te-h) x;upx;i./l^-f-ns (fiHTitf. To-x 

( T e - i ) P - T e SS^^^T^^^b^fe) (««^«. X 
;UP7hxX*»J 7^Tv*:; K) . T © -;f ;U*r- ;i.xxx 

x;UP7^X7hiJ>:;^7v^> 
K-O. 0-vX^;i.~T e~-?« ^;UxXxiU. f-;UP 

iuxxx^u^a^) , 



(ethoxycarbanyl)teIliiride,a bis (N- method -N-phenj4 
carbamoyl) telluride andabis (N-benz>i -N-pheii>d 
carbamoyl ) telluride etc. ), furttiemDre diacjd di telJuride, bis 
(o>Qflcaiboityl) di telluride and bis (carbarrpyl) di telluride (It is 
concretely a for example dibenzoyl di telluride , a bis (N - 
methyl -N-pher^dcarbamo}^) di telluride anda bis(N,N- 
di phenyl carbamo>d) di telluride etc. ), 



(Te-b)CQnpound which possesses P=Teb(»id( for example p 
ho^hine telluride (Such as for exanple tribut)d phosphine 
telluride , tri- iso - butyl pho^hine telluride , tri- iso - prq^yl 
pho^hiiie telluride and n-but>d di- iso - prq)}d phosphine 
telluride)), telluropho^horicacidanides (Such as for 
example tris (dimethylamino) phosphane telluride and tris 
(dieth^anino)pho^hanetelliiride), tellurophoq)hinicacid 
esters (Such as for example diethyl telluro pk)sphdnic acid - 
O - etl^ ester (E t2 (EtO)P= Te) ),the telluro phosphonic acid 
esto^ (Such as for exanple etl^ diethoxy phosphane telluride 



(Te - c) Tellurocarbonate (Such as fw exanple telliro boizoic 
acid potassium salt and 2 -methoxy telluro benzoic acid 
potassium salt ), 

(Te - d) Te - org^njd tellurocarbox>4ate ester (Such as for exam 
pie Te - (3* - 0x0 butyl) telluro benzoate and Te - methyl 
telluro baizoate), 

(Te - e) Di(poly)telluride and telluride (Such as for exanple die 
thyl di telluride , bis (cyanoethyl) di telluride and di pyridyl di 
telluride), 

(Te-f)Tellurol(Suchas for exanple ethane tellurol and sodiu 
methane tellurOTate ), 

(Te - g) Telluroacetal (Such as for exanple 1 , 1 - bis (methjd tel 
luro) butane and tri tellurane ), 

(Te - h) Tellurosulf(Miate (Such as icx exanple Te - ethjd benze 
ne te]Iurosuli<xiate ), 

(Te - i) Craipound (fw ©ample telluro phosphoric acid) and T 
e - org3n>d esters which possess P-Te bond ( for exanple 
concrete, telluro pho^horic acid - 0,0<li ethyl - Te - 
methjd ester , such as telluro phosphoric acid -OjOdi butjd 
-Te- ethyl ester), 

(Te-j)Te-containiiighetCTOcyclicriiig(Sudias for exanple t 
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ellura diazole), 

(Te - k) Tellurocarbonyi conpound ( for exanple telluro urea ( 
Such as for exanple N,N-di methyl ethylene telluro urea and 
NJ^-di ethyl eth>iene telluro urea ) cyclic telluro urea 
conpound are durable. ), telluro amides (Such as for 
exanple dimethjd telluro benzamide and NJ^J-di propyl - 4 - 
methoxy telluro benzamide), telluro hydrazide (Such as for 
exanple (HNJ^ - trimedryl) telluro baizo hydrazide ), 

(Te-1) Inorganic tellurium conpound (Such as for exanple tel 
laiumsulfides, sodiumtelluride , potassiumtelluride and ), 

(Te - ni) Colloidal tellurium and etc can be used 

[0113] Ileg3rdirg to this invention, it is good for chenical soisi 
tizationdueto preferably sulfur sensitizatioi and/or selenium 
sensitization and/or telluriumsensitization tobe administered 
furthermore, it is desirable for chemical sensitization diK to the 
selenium sensitization and/or telluriumsensitization to be at 
least administered In addition, regarding to this invention, it is 
possible to use withcorrbination of option to be possible to use 
sulfiir sensitization, selenium sensitization and tellurium 
sensitization respectively with alone, you can list 2 kinds ofthe 
any or contination of 3 kinds, but as desirable ennbodiment. 

[0114] If effect of this inventi(»i reveals amount used of dialco 
gen sensitizer in this invention inthere is not especially 
restrictioa silver halide per mole 1 X 10^ mole or mcM-e 1 X 
10-1 mole or less is desirable, it is a ntxe preferably 1 X 10-7 
mole or more 1 X 10-2 mole or less. 

[01 15] If effect of this invention reveals addition of chalcogen 
sensitizer in this inventicwnn there is not especially restrictioa 
Util after preferably silver halide grain forming, org?nic 
aliphatic acid silver salt (It mentions later, ) with silver halide 
particle is mixed, betweenis good, until silver halide particle 
after desalting, is nixed with organic aliphatic acid silv^ salt, 
between is nx)re desirable. 

[0116] also, gpid compound and platinum, palladium, iridium 
conpound or other noble metal sensitization method and 
reductive soisitation method you canuse silver halide enulsion 
of diis inventi(»i, in addition to sensitizati(»i method due to 
theabove-mentioned chalcogen conpound conpound of public 
knowledge can be used as conpound wtnch is used forthese 
senstization method desirably, but conpound which is stated in 
Japan Unexamined Patent Publication Ifei 7 - 1 28768nunfcer 
etc can be used cmpound which is stated in for exanple 
chlcxoauricacid, potassumchloroaurate , potassium 
aurithiocyanate, the gold sulfide, goldselenide (x- U.S. Patent 
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2,448,060 nurrfjer and ftitish Patent 61 8,061 nun*er etc as 
theconpound which is used for noble metal sensitization 
method desirably can be used desirably, for example tin(I) 
chl(»ride, anino imino methane sulfinic acid , hydrazine 
derivative , borane compound , silane conpound and 
polyanine conpoundetc can be used for other than ascorbic 
acid and thiourea dioxide as exemplary conpound oithe 
reductive sensitation method In addition, pH of ermlsicMi 
keq)ing 7 or greater or pAg inthe 8. 3 or less, reductive 
sensitization it is possible by maturii^ In addition, reductive 
sensitization it is possible by introducing ^n^e addition portion 
of thesilver ion in grain fomirg. 

[0117] Silver halide emilsicHi of this invention spectral sensitiza 
ton being done is desirable with thespectral sensitization dye. 

[01 18] It is somethii^ vJhace spectral sensitization dye adsorbs i 
nto silver halide particle, contributes tothe sensitizati(Mi 
Reg3rdingto this invention, sensitizing dye adsorbing into 
silver halide emilsion particle, ^\llenmeasuring reflectance 
^Dectrum, maxininn absorption waveler^ of J - band 300 nm 
or greater 600 nm or less is desirable, spectral sensitizatiai dy^ 
which relates to this invention at time of applying to theX-ray 
medical photosensitive material w4iich utilizes pho^hdr, 
adsorbiiig into silver halide ermlsic« particle, wtenmeasuriig 
reflectance q)ectrum^ as blue li^ and green li^ from 
pho^hor whichis used for sensitization screen it is desirable for 
J - band that to try isformed to same wavelength regioa 
Namely, as for maxinum absorption wavelength it is desirable 
to be range of 300 nm or greater 600 nmOT less andthe 
preferably 330 to 570 nm In case of blxK pho^hor reg3rding 
to region of 340 to 500 nm, in order forthe J - band \^tere 
absoq>tion becomes rtBxiimm to be formed, it selectsthe 
^)ectral sensitization dye and corrbines and thirg is desirable, 
fiffthermore with thqjreferably 350 to 450 rDn it is a most 
preferably 360 to 420 ran Incase of also, green color 
phcq^hor regardirg to region of 520 to 555 nm, in order forthe 
J - band wliere absorpti on becomes maximum to be formed, it 
selectsthe spectral sensitization dye and conbines and thing is 
desirable, iurthCTmore with thepreferably 530 to 553 ran it is a 
most preferably 540 to 550 nm 

[01 19] Jointly using other spectral sensitization dye to these sp 
ectral sensitization dye, it is possible to use. cyaninedye, 
merocyanine dye , cortpositecyaninedye, ccMiplex 
merocyarrine (fye , holopolar cyanine dye , henicyaninB dye , 
thestyryldye andhmioxcwiol dyeareincliidedasdyewlrichis 
used Eqxdally useful dye is dye wttchbelor^ to cyanine dye, 
the merocyanine <^ and complex merocyanine dye. These 
dyes can ^ly in each case of nucleus which usually isutilized. 
Namely, it can apply nucleus namely with such as pyrroline 
nucleus, oxazolii£i]uclei]s,thiazoline nucleus, pyrrole 
nucleus, oxazole nucleus, thiazole nucleus, selenazole nucleus, 
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imidazole rnKleus , tetrazole nucleus and pyridine nucIeiB 
indolenine nucleus ,the benzindolenine nucleus , indole nucleus , 
benzoxazole nucleus , naphlhoxazole nucleus , benzolhiazole 
nucleus , naphtholhiazole nucleus , the benzoselenazole nucleus , 
benzinidazole nucleus and quinoline nucleus etc \vhichalicyclic 
hydrocarbon ring fijses to thesoTucleus. As for these nucleus on 
carbon atom optionally subslitutable . 

[0120] pyrazoline-5-oncore, thiohydantoin nucleus, 2 -thi 
ooxazolidine - 2,4-dion core , thiazoline - 2,4-dion core , 
rhodanine nucleus and thiot«rbituric acid nucleus or c^her 5 to 
6-nf£ni)ered heterocyclic ring nucleuscan be applied as core 
^^di possesses keto nrctliine structure in merocyanine dye 
orthe conplex merocyanine dye . 

[01 2 l]lliese dye are something which is stated in GermanPat 
ent No. 929,080 nunnber, the U S. Patent No. 2;2 3 1 ,658 
nunter, sane No. 2,493,748 nunte, same No. 2,503,776 
nunber, sameNo. 2,519,001 nunte,the same No. 2,912,329 
nunter, same No. 3,655,394 nunter, same No. 3,656,959 
nunter, same No. 3,672,897number, same No. 3,649,217 
nunrber, Britidi Patent No. i;242,588mnrberand Japan 
Examined Intent Publication Sho 44 - 14030 nunber etc. 

[0122] It is possible to use these sensitizir^ dye for alone, but m 
along use ofthose corrbinalions it is good, corrbination of 
sensitizing dye especially isoften used with objective of strong 
color sensitizatioa With sensitizing dye, being a substance 
which does not absorb dye or thevisible ligjn which does not 
have that itself ^)ectral sensitization action substantially, it 
i^xesible to include substance which shows strong color 
saiatizationinemulsioa It can use to exposure of thermal 
developing photographic photosensitive material of this 
invention, Ar laser (488 nm), theHe - Ne laser (633 nn^, red 
color semiconductor laser (670 nn^ and infrared semiconductor 
laser (780 nm and 820 nm) etc, but wiioi it uses for medical 
X-ray photographing, X-ray irradiatii^ to unit which consistsof 
fluorescence senstized paper and photosensitive material, it is 
desirable to expose. 

[0123] Addition quantity of spectral sensitization dye in this in 
vmion differs types of dye andthe structure of silver halide, 
dependirg ipon conposition, ripening condition, objective 
and application etc, but it is desirable to try to become 
mDnomolecular layer coating ratio 30 % or hi^ier 90 % ot 
lower ofthe surface of each ptotosensitive particle in silver 
halide emulsiai, furthermore 40 % to 80 % especiallyis desirable. 



[0 12 4] /\py>ftJBi^;u^fcyea)»3tt9Sfe 
momtmmit. $m^\z^nLfz^\a^:yimm^<D 
umm^\z J: tj ^itr i>t)^ e o o m g ^mm^ l i\ 

Ml- 4 5 O m g iaT*<lff* L l^o 



[0124] AdditicMi suitable amount of spectral sensitization dyt wi 
th per mole of silver halide changes with total surface area of 
silver halide particle which is dispersed in emulsion, but und^ of 
600 ngis desirable. Furthermore 450 nqg or less is desirable. 
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[0125] As solvent of sensitizing dye, be able to use or^c solv 
ent of water niscibility wttchis used until recently, there is a 
methanol, a ethanol, an- propyl alcohol, a isq)ropyi 
alcdiol , aethjdeneglycol , a propylene ^ycol , a 13 - 
propanediol , a acetone , a acetonitrile , a 2-nnethoxyethanol 
and a 2-ethoxyethanol etc, as enixxiiment such as alo^Is , 
ketones, nitriles and alkoxyalcohola 

[0 1 26] In addition surfactant was used until recently as di^)ersan 
t of thespectral sensitization dye. Tha"e is a surfactant of 
ani(Hiic type , cationic type , nordonic type and zwitteri(Miic 
typeinthe surfactant , but regardiiig to this invention, you can 
use these each surfactant. 

[0127] Addition time ofsensitizirg dye, is good even after silve 
r haiide formaticHi, and before the organic silver salt formation 
in addition (xganic silvo- salt after disposing, is good any time 
wtenmanufacturing photosensitive layer coating solution. 

[0128] It is posable to use these sensitizirg dye with alone, but 
making use oflhose conbinations it is good, corrbination of 
sensitizing dye eq)eciallyisoften used with objective of strong 
color sensitizatioa With sensitizirg dye, being a substance 
which does not absorb dye or thevisible li^ which does not 
have that itself ^)ectral sensitization actioi substantially, it 
ispossible to include substance winch shows strong color 
senatization in emdsioa 

[0129] As for {rfiotothermogr^hic material of this invention it 
is desirable to coitain compoundwtuch is displayed with General 
Fonrulal. IheseconpoundaresonEthingN^chqjeratesas 
antifoggirg agent, there is anefTect in order raises sensitivity of 
photothermographic material of this invention by 
beingcx>ni)insd with chemical sensitization due to 
aforementi(X]ed chalcogm conpound to designatethe fogging as 
ninimmi 

[0130] You detail concerning conpound which is di^layed with 
General Formila 1 wWch is used for this invention 

[0131] HalogenatomwbichisdisplayedwithHall andHal2is 
goodbeing being same, differing, in respective independence 
thechlorineatom, bromine atom, iocineatom and fluorine 
atomdisplays;butwiiimisalsothe prefoablybothtH-omine 
aton\ is. 

[0132] Halogen anion (chlorine anion, bronine anion, iodin 
e anion and fluorine anion), you can list carboxylic acid anim , 
sulfonic acid anion and pho^horic add anion etcconcretely, 
as anionic groi^ wiiich is di^layed with X, but it isa preferably 
halogen anion, is a more preferably bromine anicMi 
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[01 33] Ri displays group vAich possesses caibon>i group as par 
tial stnicture,bul acyi group (It is a preferably carbon nunnber I 
to 20, a more prefCTably carbon nurrber I to 16anda 
particularly preferably carbon nunter 1 to 12, you can list for 
exanple acetyl , benzoyl ,the fom^ and pivaloyi etc. ), 
alkoxy carbonji ffoup (It is a preferably carbon nunte* 2 to 
20,a nxrre preferably carbon nunter 2 to 16 and a 
f)articularly preferably carbon nmber 2 to 12, you can list for 
exanple methoxycarbonjd andtheelhoxycarbonyl etc. ), 
aryloxy carbonjd group (It is a preferably carbon nmber 7 to 
20, a more preferably carbon nunber 7 to 16 and a 
particularlypreferablycarbonnurrber7to 12, you can list for 
exanple phenjd oxycarbonjd etc. ), acyl anino groip (It is a 
preferably carbon nunnber 2 to 20, a more preferably carbon 
nunber 2 to 1 6 and a particularly preferably carbon nunber 2 
to 10, you can list for exanple acetylanino and the benzo)4 
anino etc. ), alkoxy carbonyl amino group (It is a preferably 
carbon nunber 2 to 20, a more preferably carbon mmber 2 to 
1 6 and a particularly preferably carbon nurrber 2 to 1 2, you 
can list for exanple methoxycarb(MTylamino etc. ), ar>doxy 
carbonyl amino groiqD (It is a preferably carbon nurrber 7 to 
20, a more preferably carbon nunber 7 to 16 and a 
particularly preferably carbon nunber 7 to 1 2, you can list for 
exanple phenyl oxycarbonjd amino etc. ), carbamoyl group 
(It is a preferably carbon nunber 1 to 20, a more preferably 
carbon nunber I to 16 and a particularly preferably carbon 
nunber 1 to 12, you can list for exanple carbamoyl , methyl 
carbamD>d ,the dieth)d carbamoyl and phenyl carbarn^ etc. 
), you can list ureido group (It is a preferably carbon nunber 1 
to20,a more preferably carbon nunber 1 to 16anda 
particularly preferably carbon nunber 1 to 12, you can list for 
exanple ureido , method ureido and phenyl ureido etc. ) 
etcconcretely. It is a preferably acyl group, is a particularly 
preferably acetj^ group. 

[0134] R2 aixl R3 displays substitulable substituent in hydrpgpn 
atom , or nitrogen atom In nitrogpn aton\ concrete as 
substitutable group, halogen atom (You can list chlorine atom, 
bromine atom, iodine atom, fluorine atom arxl preferably 
bromine atan ), alkyl group (It is a preferably carbon 
nunber 1 to20,a more preferably carbon nunber 1 to 12arKl 
a particularly preferably carbon nunber I to 8, you can list for 
exanple methyl , trifluorometh>4 ,the ethyl , iso - prop>4 , t- 
butyl , n-octyl ,n-decyl , n - hexadecyl , the cyclopropyl , 
cyclcpentyl and cyclohex)^ etc. ), alkenyl group (It is a 
preferably carbon nunber 2 to 20, a more preferably carbon 
nunber 2 to 12 and a particularly preferably carbon nunber 2 
to 8, you can list for exanple vinyl , all>i ,the 2 - butoiyl and 
3 -pentenyl etc. ), alkynyl groi^ (It is a preferably carbon 
nunber 2 to 20, a more preferably 2 to 12 and a particularly 
preferably 2 to 8, you can list for exanple proparg>i andthB3- 
pentenyl etc. ), aryl group (It is a preferably carbon nunber 
6to30,a more preferably carbon nunber 6 to 20 and a 
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particdarlypreferablycarbonnmi)er2to 12,youcan for 
exanple phenyl ,p-'TrEth>dphei^ and naphthyi etc. ),the 
amix)groq) (It is a prefei^lycarbonniinl)er0to20,a more 
preferably carbon nurriDCTO to lOanda particularlyprefeably 
carbon nunfcerO to 6, you can list for exanple anino , 
metl^amino ,the dimetlqdaniix) , diethyl anino ard 
diboTzj^ anino etc, ), acylgroip (It is a preferably carbon 
nunter 1 to20,a more preferably carbon nunber 1 to 16and 
a particularly preferably carbon number 1 to 12, you can list 
for exanple aoetjd , benzoyl ,the fom^d and pivalojd etc. ), 
alkoxy carbonyl groq) (It is a preferably carbon mnber 2 to 
20,a more preferably carbon ranrber 2 to 16 and a 
particularly preferably carbon nunber 2 to 12, you can list for 
exanple methoxycarboi^ and the ethoxy carbonyl etc. ), 
aryioxy carbonyl groiq) (It is a preferably carbon nunter 7 to 
20, a more preferably carbon nunber 7 to 16 and a 
particularlypreferablycarbonnunber7to 12,youcanlist for 
exanple phmyioxycarbonjd etc. ), acylaniix)groip (It is a 
preferably carbcHi nunber 2 to 20, a more preferably carbon 
nunber 2 to 16 and a particularly preferably carbon nunber 2 
to 10, you can list for exanple acet>4anino ardtheboizoyl 
anino etc. ),the alkoxy carbonyl anino groip (It is a 
preferably carbon nunber 2 to 20, a more preferably carbon 
nunber 2 to 16 ard a particularly preferably carbon nunber 2 
to 12, you can list for exanple methoxycarbonyianino etc. ), 
arydoxy carbonyl group (It is a preferably carbon nunber 7 to 
20, a more preferably carbon nunber 7 to 16 and a 
particularly preferably carbon nunber 7 to 12, you can list for 
exanple pheaiyloxycarborTyi etc. ), sulfonyl anirx) group (It 
is a prefCTably carbon nunber 1 to 20, a more preferably 
carbcm nunber 1 to 16 and a particularly preferably caibon 
nunber 1 to 12, you can list for exanple methane sulfoi^ 
amino and the benzene sdfonyl anino etc. ), sulfamo^d group 
(It is a preferably carbon nunber 0 to 20, a more preferably , a 
carbon nunber 0 to 1 6 and a particularly preferably carbon 
nunbCTOto 12,yDUcanlist for exanple suJfamo^l , the 
ncthyd sulfamoyl and dinKthyi sulfamoyi etc. ), carbamoyl 
groip (It is a preferably carbon nunber 1 to 20, a more 
prefoably carbon nunbo- 1 to 16 and a particularlyprefeably 
carbonnunber 1 to 12,youcanlist for exanple carbamojd , 
method carbamojd ,the dietl^d carbamoyl and phei^d 
carbamo>4 etc. ),the alkyl sulfrajd groip (It is a prefwably 
carbonnunber 1 to 20, a more prefaably carbonnunber 1 to 
1 6 and a particularly preferably carbon nunber 1 to 12, you 
canlist for exanple meti^sulfonyl and the ethyl sulfo!^ 
etc. ), aryl sulfonyl groip (It is a preferably carbon nunbo- 6 
to20,a more preferably carbon nurrber 6 to 16 and a 
particularlypreferablycarbonnunber6to 12,yDucanlist for 
exanple phaiyl sulfonyl etc. ), sulfin^dgroip (It is a 
preferably carbon nunber 1 to 20, a more preferably carbon 
nunber 1 to 16 and a particularly preferably carbon nunber 1 
to 12, you can list methane sulfinyi and the benzene sulfiiryl 
etc. ), ureidogroip (It is a preferably carbon nunber 1 to 20, 
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a nxH^ preferably carbon nunixr 1 to 16anda particularly 
preferably carbon nunte 1 to 12, you can list forexarrple 
ureido , methyl ureido and phen>4 ureido etc. ), you can 
listthe silyl group (fcr exanple trimsthylsilyl group), nitro 
group, hydroxyl group , phosphate ester group and 
heterocyclic group (You can list for exanple triazol>d , 
inridazolyl , pyridyl , ftiryl , bipyridyi andthe morpholinjl 
etc. ) etc. As for these groiq^s flirthenTDre q)tionally 
substitulable . n is 1 or 2, is more preferably 2. 



[0 13 5] Ztlh(D-1&lS,AV^itli>it^mti^}l 



[01 35] Conpound which is displayed with these General Formul 
a 1 vA)£n using silver halide>\4iich sensitization is done for 
photothemiDgraphic material with chalcogen conpound , as 
moTtionedearlierjbeoMTES effective fog inhibition agent, 
enixxiimentofconpound which below is displayed with 
theGeneral Formiia 1 is listed this invention is not something 
\^ch is limited in these conpound 
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mr Br-Br 



1-2 



nC^"' 1 HBr Br-Br 



f 2 
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1-4 
1-5 



HBr Br- Br 



Iffir Br-» 



HBr Br- Br 
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CaMsO-LL,^-^i HBr Br-Br 
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CH) 



^CHa 



HBr Br- Br 
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HBr Br- Br 
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(|v*«-^NC^j HBr Br- Br 
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HBr Br- Br 
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^V^nC^,"' 1 HBr Br-Br 
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1 2 9#2 7 3H 1 9 3 1 J. Gen. Chem. 
USSR56#6^1147M1986^. Zh. Ob 
shch. Khim. 2 6 ^ 3 1 3 9 M 1 9 5 6 A 
ngew. Chem. 7 1 ^ 1 2 6 H 1 9 5 9 S e 
ances Acad. Sci. 136^1471M1 
903^?, J. Amer. Chem. Soc. 79#4 
622H1957^, But I. Soc. Chim. F 
r. <3> 7S73Ml 8 9 2i^, J. Chem. So 
c. 2 7 8 3^1931^^, J. Prakt. Chem 
. (2> 1 4 5«2 5 7g1 9 3 6^. J. Chem. 
Soc. Dalton Trans. 821M1980 

J. Chem. Soc. Dalton Trans 
. 15^2261g1993#. Bull. Chem. 
Soc. Jpn. 31S347M1958^. Chem 
. Ber. 1 6#5 5 9M 1 8 8 3^^. R 6 c. Tra 
V. Chim. Pays— Bas. 6i^380Ml88 
7^, Chem. Ber. 4 0 # 4 5 7 2 R 1 9 0 7 ^ 
, Zh. Org. Khim. 6#2150l1970^^ 
. Synthesis573Ml979^, SU968 
^e^^^JSt^. J. Amer. Chem. Soc. 91 
#1 6 7 9M1 9 69#. J. Org. Chem. 37 
#2172M1 9 7 2^. J. Chem. Soc. 77 
#7 9 9H1 900^. Pol. J. Chem. 6 9^ 
4^605M1 995#. Angew. Chem. 36 
#21^234211997^. Bui I. Chem. 
Soc. Jpn. 60^4 1 87H1 997^. Che 
m. Ber. 2 6 # 4 2 5 M 1 8 9 3 Liebig 
s Ann. Chem. 607#109H1957^. 
Org. Synth. Col I. Vol. IV4 89M1 
963^. An. Asoc. Quim Angent. 
37^1 92H1 949#. J. Org. Chem. 2 
8#1100Sl963i^, Tetrahedron 
Lett. 2§117M1969^. Chem. Het 
erocycl. Compd. 5#844M1969# 
. J. Chem. Soc. Perkin Trans. 
1#909M1 978^. J. Org. Chem. 34 
#3434M1969^. Synthesis6^51 
1S1979#. Tetrahedron38#109 
77H1976^. J. Chem. Res. Minip 
rint74Sl734Ml995#. J. Chem. S 
oc. 2783M1931^. Justus Lieb 
IgsAnn. Chem. 346ig217Ml906^ 
. Chem. Ber. 3 4 # 2 0 8 7 M 1 9 O 1 C 
hem. Ber. 36#987M1981^, Col i 
ect. Czeuch. Chem. Commun. 53 
#12-^3 16611 988^. Bui I. Chem. 



any ones are thqjublic knoA^dedge, it is possible to purchase 
directly from Tokyo Kasei Kogyo Co. Ltd (DB 69-058-7365) 
or othCT reagent maker. In addition, following to literature 
below , synthesis anc^oduction are possible easily, 
representative literature name is OTirrErated next. Jq^an 
chemistry magazine 7 Vol.8 1400 page 1957 jcar, ArmKhim 
Zh Vol.30 845 page 1977 , DE2018719 disclosure , Dokl. 
Chem. Vol.146 851 page 1962 , J.Prakt. aiem.<2>l Vol.29 
273 pagp 1931 , J.Gea Chem. USSR Vol.56 6 number 1 147 
pagp 1986,Zh.Obdich.Khim VoL2631 39pagp 1956 year, 
Angpwandte Cherrae 7 Vol. 1 126 page 1959 year, Seances Acad 
Sci.l Vol.36 1471 page 1903 , Journal of the Andean 
Chemical Society (0002-7863, JACSAT) 7 Vol.9 4622 page 
1957 year, Bull.Soc.ChimFr.<3> Vol.7 73 page 1 892 year, 
Journal of the Chemical Society (JCSIA) 2783 page 1931 , J. 
Prakt. Chem.<2>l Vol.45 257 page 1936 year, Jomal of the 
Chemical Society, Dalton Transactions (ISSN 0300-9246, 
CODEN JCDTBI) 821 pagp 1980 , Jomal of the Oienical 
Society, Dalton Transactions (ISSN 0300-9246, CODEN 
JCDFBI) Vol. 15 2261 pa^ 1993 , Bulletin of the Chenical 
Societyof Jq)an (0009-2673, BCSJA) Vol.31 347 pa^ 1958, 
Chenische Berichte (0009-2940, CHBEAM) Vol. 16 559 pagp 
1 883 year, Rec.Trav.Chim Pa ys - Bas. Vol,6 380 page 1 887 
year, Oiemische Berichte (0009-2940, CHBEAM) VoL40 
4572 page 1907 year, Zh.Qrg.Khim Vol.6 2150 page 1970 , 
Synthesis(0039-7881, SYNTBF) 573 pagp 1979 , SL968261 
disclosure , Journal of the American Chemical Society (0002- 
7863, JACSAT) 9 Vol.1 1679 page 1969 , Journal of Qrgsnic 
Chemistry (0022-3263, JOCEAH) Vol.37 2172 page 1972 , 
Journal of the Chemical Society (JCSIA) Vol.77 799 pagp 1900 , 
Pol.J. Oiem . Vol.69 4 number 605 pagp 1995 , Ai^wandte 
Charie Vol.36 21 Timber 2342 page 1997 , Bulletin of the 
Oiemcal Society of J^an (0009-2673, BCSJA) Vol.60 41 87 
pagp 1997 , Chenische Berichte (0009-2940, CHBEAM) Vol. 
26 425 pagp 1893 year, Debig^ Annelen Cheraie 60 Vol.7 109 
page 1 957 year, Qganic Syntheas Collective Volume IV489 
page 1963 year, AaAsoc.Qui mA ng ent. Vol.37 192 page 
1949 , Journal of Org3mc Chemistry (0022-3263, JOCEAH) 
Vol28 1 10 Opagp 1963 year, Tetrahedron Letters (0040- 
4039, TELEAY) Vol. 2 1 17 page 1969 , Chem.Hetero eye 1. 
Co npd Vol.5 844 pagp 1969 , Journal of tte Chemical 
Society (JCSIA) Perkin Trans . Vol.1 909page 1978 , Journal 
of Organic Ctenistry (0022-3263, JOCEAH) Vol.34 3434 page 
1969 , Synthesis (0039-7881, SYNTBF) Vol.6 51 1 page 1979 , 
Tetrahedrrai (00404020, TETRAB) 3 Vol.8 10977 page 1976 , 
J. Chem.Res.Mniprint Vol.7 1734 pa^ 1995 and Journal of 
the Chemical Society (JCSIA) 2783 page 193 1 , Justus liebig 
AnnelenChenie3Vol.46217page 1906 year, Chenische 
Berichte (0009-2940, CHBEAM) Vol.34 2087 pagp 190 1 year , 
Chenische Berichte (0009-2940, CHBEAM) Vol.36 987 page 
1981 and Co llect.Czeuch. Chemical ComniinicatiQnsS Vol. 3 
12 number31 66 pagq 1988 , Bulletin of the Ctenical Society 
of Japan (0009-2673, BCSJA) Vol.60 3 number 1 159 page 
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Soc. Jpn. 6 0^3^1 1 5 911 9 8 7^.8 
ynthe8i8l2^987l1981^. Bui I 
. Chom. Soc. Jpn. 64^3^7 9 6119 
9l4« Justus LiebigsAnn. Che 
m. 6 7 9@ 1 3 31 1 9 6 1 J. Org. Che 
m. USSR24S3^4 4 911 9 88#. J. Ch 
em. Soc. Chem. Commur). 16^112 
71 1 9 8 5^, J. Org. Chem. USSR28 
^9-^1 5 4 311 9 9 2^, Bui I. Chem. S 
oc, Jpn. 6 0^7^2 6 6 711 9 8 7^, Sy 
nth. Commun. 2 5 # 2 1 3 4 9 7 1 1 9 9 
5^. J. Org. Chem. USSR 28^9. 2 
^154311992^. Bui I. Chem. Soc 
. Jpn. 4 4^114111971^, J. Amer 
. Chem. Soc. 1 9 S 5 6 2 1 1 8 9 7 
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[0 14 2] ^KB^iztsi^x^mi&mt&ftm^usi^ 
^u^mm^m^. (10-30, »^L<it 

«1SSaA<W^Ll^ BB{i^-/)<, 4. 0-10, 0<DJ8 

n»tmmX$>i>. tfmU&^^mit. Re s e a r c 
h Dtsclosure||1702 9 Rlf 2 9 9 6 3 

it. 79t'k^^. v^'t?^. ^^ym. 7 

□ -3. 3-i>^=^}l=J'7fmnm) ;T;Uxt:K 

p+vs»Ba mxii. -y-'j^iuffi. 3. 

5-vt KP:^v$SSK. 5. 5-^;i-vtl";^>uK 

3- (2-*;U7H+vx5^;u) -4-tKD 
^vy^;u-4- (5^7V'j>-2-^;i->, Rlf3- 
*;uH^+v/^;u-4-^77'j>-2-^*» ) , 



1987, Synthesis (0039-788KSYmBF) Vol. 12 987 page 
1981 and Bulletin of the Chemical Society of Japan (0009- 
2673, BCSJA) Vol.64 3 nunter 796 page 1991 , Justus Uebigs 
AnnelenChemie67 Vol.9 133 page 1961 and Journal of 
Oganic Chenistry (0022-3263, JOCEAH) IBSR Vol24 3 
nunter 449 page 1988 , Journal of the Chemical Society, 
Chenical Cbnmmications (0022-4936, JCOCAT) Vol.16 1 127 
page 1985 and Journal of Organic Ctemistry (0022-3263, 
JOCEAH) USSR Vol28 9 nuni)er 1543 page 1992, Bulletinof 
the Chenical Society of Japan (0009-2673, BCSJA) Vol.60 7 
nunter 2667 pagp 1987 , Synthetic Conminications (0039- 
791 1, SYNCAV) Vol25 21 nunter 3497 page 1995 , Journal 
ofag^nic Chemistry (0022-3263, JOCEAH) USSR Vol.289. 
2nuni)er 1543 page 1992, Bulletin of the Chemical Society of 
Jq5an(0009-2673,BCSJA) Vol.44 1141 page 1971 , Journal of 
the American Chemical Society(00Q2-7863,JACSAT) Vol.19 
562 page 1897 year. 

[0140] There isnoteq)eciallyrestrictioninadditionquantity o 
f conpound which isdisplayed with General Formula 1 which is 
used for this inventioa 1 0-6 to 1 mole / Ag ncle is desirable, 
e^)ecially lft4 to 10-2 mole / Ag mole is desirable. 

[0141] With photosensitive layer and it can add conpound whi 
ch is displayed with theGeneral Formula 1 which is used for this 
invention with nonphotosensitive layer. It is a preferably 
photosensitive layer. In addition, as for conpound wdiich is 
displayed with General Fcrmula 1 of the this inventicx), melting 
in org^c solvent, it is desirable to add 

[0142] Regarding to this invaition, org^^ic silver salt is reducibl 
e silver source, silver salt of organic acid and hetero organic 
acid which contain reducible silver ion source, aliphatic 
carboxyiic acid and nitrogen-containing heterocycle of 
theeq^ecially loi^ ctein (nunter of carbon atoms of 10 to 30 
and preferably 1 5 to 25) are desirable. Iig3rd, silver salt 
conple>c of organic or inorganic wliich possesses entire stability 
constant fortte silver ion of 4.0 to 1 0.0 is useful. Exanple of 
prefared silver salt is stated in research Hsclosure 1 7th 029 , 
aid 29963 followingones is: salt of organic acid ( for exanple 
gallic acid, oxalic acid, behenic (docosanoic) acid , stearic 
acid, arachidic acid , palmitic acid and lauric acid (h* other salt 
); carboxyalkyl thiourea salt of silver (Such as for example 1 - 
(3 - carboxy propyl) thiourea and 1 - (3 - caiboxy propyl) - 3, 
3-di methylthio urea); silver complex of thqx)lymer reacticai 
product of aldehyde and hydroxy-substituted aromatic 
carboxyiic acid (for exanple aldehydes (SiKhas formaldehyde, 
acetalde}^^ and butyraldehyde), with Itydroxy-substituted acid 
( for exanple salicylic acid , benzoic acid , 3,5-di 
hydroxybcmoic acid aixl 5,5 - thio di salicylic acid ) with silver 
conplex of reactiai product); silver salt or conplex of thime 
( for exanple 3 - (2 - carboxy ethjd) - 4 - hydroxymethjd - 4 - 
(thiazoline-2-thione, a«i 3 - carbo^Qrothyl - 4 - 
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earch DisclosuroSl7029 ^fcgg 
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thiazDline-2-thione)),theconplexorsa]t of nitrogen acid 
and silver wWch are selected fronthe inidazole, pyrazole, 
urazole,U,4-thiazole andlH-tetrazole,3-anino-5- ' 
benzyl thio - 1 ^,4 - triazole and benzotriazole; saccterin 
and 5-chloro salicyi aldoxime or other silver salt ; silver salt 
ofthe andmerc^tide. Desirable silver source is silver beheiate , 
silver arachidate and silver stearate. organic silver salt 
contains with 4 g/ni2 or less as preferably silver anxHint. 
FurthemDre it is a preferably 3 g/rt£ or less. 

[0143] Organic silver salt compound is acquired water solubility 
silver compound and silver and by nixii^ compoundwttch 
complexirgisdone, but correct mixing method , it caniBe 
reverse nixii^ method, the sinultaneous mixing n^thod and, 
kind of controlled double jet method etc which is stated in 

Japan Unexanined Patent PublicationHei 9- 127643nurri3er 
desirably. 

[0144] As for long chain aliphatic add silver salt winch is iBed d 
esirably with this inventi(»i, it isdesirable for ratio of aliphatic 
acid silvCT salt and aliphatic acid to be 85: 15 to 100:0, 
furthemire it is a preferably 87: 1 3 to 95:5. With this ratio or 
less, when coating it tries to do silver amount of aliphatic add 
silver saltin order to obtain necessary corK:entratiQn, 
tran^ency of D nin sectiondeteriorates, in addition above 
this fog concentration rises, is notdesirable. silver anBunt in 
powder lOQg of long chain aliphatic acid silver salt 
quantification it does this ratio withthe X-ray crystal diffraction , 
it is calculated as silver conversion ratio fromaliptotic add of 
starting matCTial. 

[0145] It is desirable in thermal developing photogr^Wc photo 
sensitive material ofthis invention to add colOTant. Exanple 
of prefOTed colorant is disclosed in research Disclosure No. 
17029, are followir^ ones. 

[0146] Imides (for exanple phthalinide); cyclic inides, pyraz 
oline - 5-on, and quinazolinone ( for exanple succininide and 
3-phen>1-2-pyrazoline-5-on, 1 - phen>1urazol , 
quinazoline and 2,4 - thiazolidinedione ); n^httelanide ( for 
exanple N- hydroxy-], 8 -n^hthalanide); cobalt 
conplex (hexaninetrifluOToacetate of fw exanple cobalt), 
merc^tans ( for exanple 3 -mercqjto- 1^,4 -triazole );N- 
(aninomBthj^) aryi dicarboxyimide ( for exanple N - 
(dimethylanino methyl) phthalinide); block pyrazoles and 
isotfiiuronium(isothiur<Miiuni^ derivative which are done and 
confcinatiOT ofthe photobleach of kind which is ( f(x exanple 
NJST-hexamethylene (1 - carbamoyl - 3,5-di ncthyi 
pyrazole ), combination of 1 ,8 - (3,6-di oxa octane) bis 
(isothiuroniumtrifluOToacmte), aiid2-(trilH-<Mix)nKthyI 
sulfon^^) benzothiazole); merocyaniiK ( for exanple 3 - 
ethyl.5- ((3-eth>^-2-benzothiazoliii^idene) -1- 
medT>4^idaie) - I3-oxazolidine-2-thione-4-Qn); 
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phlhalazinone and phthalaziiXMie derivative or metal salt of 
these derivative ( for exanple 4 -(1 - naphlh>i) phthalazinOTe , 
6-chloro phlhalazinone , 5,7-di metli^d oxy phthaJazinone , 
and 2,3-di hydro - 1 ,4 - phthalazine dion ); Contination of 
phlhalazinone and sulfinic acid cterivative ( fcM* exanple 6- 
chloro phlhalazinone + sodium benzenesulfinate or 8 - methyl 
phlhalazinone + sodium p-trisulfonate ); contination of 
phthalazine + phthalicacid;the phthalazine (addict of 
phthalazine is included ) with conbination with conpound of 
at least one vsMch isselected from maleic acid anhydride , and 
phlhalic add , 23 - naphthalenedicarboxjdic acid or theo - 
phenylene acid derivative and its anhydride ( for exanple 
phthalic acid , 4 - methj4 phthalic acid , 4 - nitro phthalic acid 
and tetrachlorq^hthalic acid anhydride); quinazoline dion, 
benzoxazine and t* jp 11 jpT+l^gin derivative; benzoxazine 
2,4Kiion ( for exanple 1 ,3 - benzoxazine - 2,4-di(Mi ); 
pyrimidines and asymmetric -triazines (for exanple 2,4Kli 
l^dro?Qpyrimidine), airf tetraazapentalene derivative ( for 
exanple 3,6-di mercapto - 1 ,4-di pheityl - 1 H,4H - 2,3a,5, 
6a-tetraazapentalene). It isaphthalazone a* a phthalazine 
as desirable colorant. 



[0147] Photosensilive layer of this invention arxi binder of laye 
r which contains thedye are soluble or dispersible polymer in 
aqueous solvent (aqueous solvent), coating of photosensitive 
layer which uses aqueous solvent wtrich contains waterof 30 
wei^ % or more by using this kind of polymer, for application 
solvmt bec(xreqx)ssible, becomes profitable with 
environncital aspect and cost aq3ect,occurrenceof fogging in 
addition with retentim under especially high humidity 
atmosphereis oontroled 

[0148] Aqueous solvent where polymer of this invention referr 
ed to here is soluble or dispersibleis somethir^ which nixes 
org3nic solvent of water niscibility of 70 wt% or less to 
thewater or water. As org3iiic solvent of water niscibility, for 
exanple methyl alcohol , eth>4 alcohol , propyi alcotol or 
other alcohol , metltyl cellosolve ,the ethyl cellosolve , butjd 
cellosolveorodio'cellosolvetype, ethyl acetate and 
dimetl^fomfBmide etc can be listed 

[0149] FurthamHe, polymer is not dissolving in thermodyna 
nic, when it is atype ( latex ) which exists with soK^alled 
dispersed form even, ha% word, aqueous solvent isused 

[0150] As polymer of this inventicMi, for exanple acrj4icrean, 
polyesta* resin , polyurethane resin , viny4 chloride resin ,the 



ISTA's PateiTa(tni^, Version 1 .5 (There may be errors in the above translatiai ISTA canncA 

be held liable for any detriment fr(Mn its use. WWW: http://www.intlscience.com Tel:800430-5727) 



P.43 



JP 0n09101A Machine Translation 



[0 15 1] t^*)-7-tLxitm-0=sy^-t}<m^L 

* tLT 1 05 T? t «fe l>o 



[0 15 2] 7K»JV-a)»^Mi:LTIAMa¥iS»^'g 
Mw;!)<1 000-1 000000, ^ L < 3 O 0 0 
-5 00 0 0 0(Dta)/j<M^Lt^o »T1*<1 0 0 0?fe 

[0 1 5 3] :^^0^0S3fel(Di/W>'S^-(7)7K';-7- 

[0 15 4] P - 1 : - (MM A) (EA) 45- ( 
AA) 5-05x'y^X (Mw=3^) 
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- (MAA) 5-(Z)5t-*V<7X (Mw=5^) 



P-3 : - (BR) 5c- (St) 47- (A A) 3-(3[)^T 
^y^X {Mw= 1 75) 

P-4 : - (BR) (DVB) (S t) 45- ( 

MAA) 5-05x*y^X (Mw=5?3) 

P-5 : - (VC) 7^.- (MMA) 25- (AA) 5-^)7 
X-V^X (Mw=1. 5^) 

P-6 : - (VDC) (MMA) 3c- (EA) 5- ( 

MAA) 5 (O^T-y^X (Mw = 8?5) 
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viiiylidenechl(»ide resin and rubber type resin (forexanple 
SBR resin and NBR resin), there is a vir^ acetate resin , a 
polyolefin resin and a polyvinyl acetal resin etc. 

[01 5 1] It is gpod even with honx>polymer v^ch single nxHXwn 
er polymerized as thqjolymer and, it is good even with 
copolymra- vAich polymer of 2 kinds or morepolymerized. 
Also it is possible to be something ^\hich brairh is done in of 
thestrai^ chain as polymer. Furthermore polymer may be 
something >^ch crosslinldng is done. 

[01 52] Wei^ average molecular wei^ Mw things such as 1 00 
0 to 1000000 and preferably 3000 to 500000 is desirable as 
themolecular weight of polymer, molecular w^igjit as for those 
undo* 1000 filmstrength after flying issmall generally, there 
are times wlm cracking or otha- undesirable of photosensitive 
layer occurs. 

[0153] As enix)diment of polymer of main birder of photosens 
itivela3«rofthisinvention,like below thereisathii^ 

[0154] P- 1: Latex (Nfw=3 0,000) of- (MMA)50- (EA)45 - 
(AA)5- 

P - 2: Latex (Mw =5 0,000) of - (2EHA)30 - (MMA)50 - (St) 
15-(]VIAA)5. 

P - 3: Latex (Mw=l 0,000) of - (BR)50 - (St)47 - (AA)3 - 

P . 4: Latoc (Nfw=5 0,000) of - (BR)40 - (DVB)10- (St)45 - ( 
MAA)5- 

P - 5: Latex (Mw=L5 0,000) of - (VQ70- (MMA)25 - (AA) 
5- 

P - 6: Lat©c (Mw =8 0,000) of - (VDC)60 - (MMA)30 - (EA)5 - 
(MAA)5 

In description above, code di^Iays constituting unit A\iiich is ind 
ucedfrcmthe monomer M^nch is shown below, nummcal value 
iswt%. 

[0155] MMA: Methyi nEthacr>4ate , EA: etl^i acrj^ate , 
acrylic acid , 2EHA:2 - ethyihe?tyl acr>iate , St : styrene , 
MAA* methacrylic acid , BR: butadiene , DVB: divinyl benzene , 
VC: vir^ chloride andVDC: vinydidoie chloride 



In addition also marketing being done, like below thing canutiliz 
e this kind of polymer. 

[0156] As for example acrjdicrean, CevianA-463 5,46583, 
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4 601 (Fromhere top die cell chemical industry Ltd rrake), 
Kipol lux 81 1 , 814, 820, 82 1 , Such as 857 (Or more >Bppan 
Zeon Co. Ltd. (DB 69-054-491 1) iiBke) , As polyester resin, 
FTNETEX ES650, 611, 679, 67 5, 5 25, 801 , 850 (Qr more 
D&inippon Ink & Oiemicals inc. (DB 69-057^5 12) make), As 
polyurethane resin such as WD size WHS ( Eastman Chemical 
make) ,as vinylidenediloriderean such as HYDRAN APIO, 
20,3 0,40, lOlHand HYDRAN HW30 1,3 1 0,350(Or 
nt)re Dainippon Ink & Chemicals Inc. (DB 69-057-45 1 2) 
make) ,thereisa ChemipalS- 120,aS-300,aSA- 100,aA- 
100,aV-100,a V-200andaV- 300(0 nDre Mitsui 
Ctemicals Inc. (DB 69-056-7037) make) etc, as polyolefin 
resin such as 0351 andG576 (Or more Nppon Zeon Co. Ltd 
(DB 69-054-491 1) make) , as vinyl chloride resin such as 
L502, L513, L123c, L106c, LI 1 1 andLl 14 {Ck more Asahi 
Chemical Industry Co. Ud (I» 69-053-5364) make) . 



[01 57] Binder of this invention it is possible to use these polym 
er with thealone and, 2 kinds or more blendii^ it is possible to 
use. 

[01 58] It uses above^nentioned polymer to photosensitive laye 
r and dye layer ofthethis invention as main binder. Main 
binder referred to here is "Above-menti(Mied polymer has 
occupied 70 wt% or greater of all binder of the photosensitive 
layer or dye layer state Furthermore it is a preferably 80 
wi% or greater, also it is desirable to use only thesepolymer. 
Whoi using 2 kinds or more, it is a total amount. 

[0159] Reg^rdirig to this invention, photosensitive layer and d 
ye layer arc somethiiigwhichwasfornfEd making use of coating .. 
solution but, As for solvent for coating solution being a aqueous 
solvent which water 30 wt% or greateris included, to be, organic 
solvent of kind of water miscibility >^ch before other than 
water wasinscribed containii^ good, As exanple of desirable 
aqueous solvent, water ( 1 00), water/methanol systen^ the for 
exanple water (90) / methanol ( 1 0), water (70) / metharwl (30), 
water (60) / methanol (40), thewater (40) / methanol (60), 
water/methanol / isoprqjyl alcohol and for exanple watCT (80) 
/ melhar»l (10)/ isoprcpjd alcohol (10), water / 
dimethyl fomnamidesystem> for exanple water (95) / 
dimeth^formamide (5), water / ethyl acetate systen^ for 
exanplewater (96) / ethyl acetate (4), (However, numerical 
value stows wt%. ) wtere you can list water/methanol /butyl 
cellosolve type and the for exanple water (80) / methaix)! 
(10)/butylcellosolve(10) etc. It is desirable even among them 
to be a solvent which water the70 wt% or greater is included 

[01 60] As for quantity of binder of photosensitive layer of this 
invention, at ratioof binder and photosensitive silver halide, 
5: 1 to 1 500: 1 is desirable with wei^ ratio, the 10: 1 to 800: 1 is 



ISTA*sMenB(tni^, Version 1.5 (There nay be errors in the aboA^ ISTA cannot 

be held liable f(M* ariy detrimait frwnitsuse. WWW: http://www.intlscierK:e.oom Tel:800430-5727) 



P.45 



JP 01109101A Machine Translation 



TM^I 5 : 1-1 : 2t<n^L<. 8 : 1 - 1 : 1 (Dg 

^nWO^U O. O 1 g- 1 O g/m2<Dl 

T*fcy. if*L<liO. 1 -5 g/m2r-fc'So 

[0 16 2] aE**r«(D«tSSfiyfc^|5^tt'5)«lil 

c i: iz J: y *5£ 0^<^ 5t te cfc t;»ic ^ y 31 f Sams 

0. O 1 g- 1 0 g/^m^COMTfey . »$L< iiO. 1 
5 g/m2-efe^o 



[0 16 3] **BJ(C^>l>Tli, l5®<Dfta[Ii(Zld:-7*y 
1 0%^^r4c<t;()<»*Ll\ 



[0 16 4] *»0fllctet^rffll^ibti'5>7'y hStJ(D«M 

Lxit. 7^-(:^^m%3 3 0, 1 5 8^m\z^^wi(D 
vu*. if^umtsi, 2 9 6. 9 9 5^m\z^dm0ii 
vT^m.^mm^m^, 173. ^ s ^ ^m\z^^mo)7 

*il?ti^ll2. 3 2 2. 0 3 7-^WfCfB@03R*». 
^-^i^S6 2 5, 4 5 1^^illli^i^m9 8 1, 19 

s^miztm^tifzmtBimm»s if$i;^BS4 4-3 643 
^m\z^m07^^') t'-;u7^ua-;u. x-f x!f$i^S3 3 

0, 1 5 8^^lZfBa(7)7HyX5^U>HJttx|i7Ky;»*a»T 
^ 'j U-h, *@i»$i^a3. 07 9. 2 57#^(C|38E 

<7)7KyT^ya- hy>!U. *il!»ti*|g3, 022. le 

9^mz^m^tltz7\('Ji]-7^:t^'- h<Dmji^t&-7v h 
[0 1 6 5] -7 \^m(omwt. sj^. ^^mi:iDh>x* 

fz t^ommx mi ti^o **0j(3si^T-7*v h»]<os 



[0 16 6] hSili. 
A<0. 5/infi-1 0/imT*fe^CiA<i^^L<. 



more desirable. In addition, at ratio of bindo* and photo- 
insensitive silver salt 15: 1 to 1 :2 isdesirable, range of 8: 1 to 1: 1 
is nore desirable. 

[0161] Regarding to this invention, when it provides dye layer s 
eparately, thebinder amount of dye layer is quantity of 0.01 g 
to 10 g^n£, is prefmbly 0. 1 to 5 g/na. 

[0162] It can ^ly most to front side of photosenativenBteri 
al sinilar binder to alsothe protective layer uhich coating is 
dcMie, but binder \*ere protective layer isdearable is gelatia By 
using aqueous paint solution wathli^ and heat of this 
invention dyev^trich bleachii^ is done in stability exists in layer 
as nicrqwrticle dispersion^before ejqjosing unnecessary 
reaction happens and dye are not timeswten bleachirg it is done, 
does not give adverse effect to performance of 
thqjhotothermogr^hic nBterial fiirthmiMe without also 
halogen containing conpound causing unnecessary reacd(^ 
Also binder amount of protective layer is quantity of O.Olgto 
10 g^nC, is the preferably 0. 1 to 5 g^nt2. 

[0163] Reg^rdii^ to this invention, it is desirable in protective 1 
ayer of both surfaces tocontain matting agent, to raise 
repetition precision of dimension of the this invention, it is 
desirable 0.5 to 10 % to contain polymer mattii^ agent or 
inorganic matting agentwith wi^ ratio vis-a-vis all binder of 
emdsionside. 

[0164] 



[0165] Sh^ of mattirg agpit, fixed fran^ is gxxi infinite fOT 
m wWchever, but with preferably fixed form, it can use ^here 
desirably, sizeof matting agent when converting volume of 
matting agent to thesjAere, is di^layed with diameter. 
Regarding to this invention, particle diametCT of mattirgagpnt 
this sphere ^w thethingof diameter wfaidi is converted 

[0166] As for mattii^ agent wliich is used for this invention, it i 
s desirable for the average particle dianfEter to be 0.5 m to 10 
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in finlhermDre it is a preferably 1.0 mloS.O m As 
variance of also, particle size dSstribulion, it is ctesirable to be a 
50 % or lower, ftmhemBreit is a preferably 40 % or Ionmct, it is 
a OBtting agent which bec(»TES particularly preferably 30 % or 

lOWCT. 

[0167] Vkrt, variance of particle size distribution is value whic 
h is displayed >vithbelow-niEntioned foimila 

[0168] 

(Standard deviation ofparticle diameter) /(mean value of parti 
cle diameter) XlOO 

To include in constituent layer of option it is possible matting a 
gent wWchrelates to this invention, but in order to achieve 
objective of this invention,it is a constituent layer other than 
prefoably photosensitive layer, mast it is a layer of 
outsideiurthemfiE»e considered as preferably sippon. 

[0169] Addition method of matting agent vsiiich relates to this i 

nvenlicMi, dispersing in the precoatii^ liquid, may be metlxxl 
>^4iich it applies and, after applyiiig the coating solution, before 
drying ends, nrflking use of method v*ich matting agent 
theq^rayingisdoneitisgood In addition when matting agpnt 
of types of plural is added, it ispossible to jointly use method of 
both. 

[0170] Thermal de\'eloping photographic photosensitive mater 
ial of this invention has had photosensitive layer of at least one 
layer (Ml both sides ofthe support. It isgoodfomirgonly 
photosensitive layra* on support, but it is desirable atleast to 
formnonphotosensitive layer of 1 layer on photosensitive 
layer. It is good forming filter layer in order to control quantity 
or thewQvelengFh distribution of l i^ which is passed in 
photosoisitive layer and, it is gxxl makirgthe dys or pigment 
photosensitive layer include, photosensitive layer with as 
multiple layers it is good, in addition for adjusting thegradaticHi 
sensitivity to high sensitivity layer /low sensitivity layer or low 
saisiti vity layer / higji sensitivity layer it is good 
ptotosensitive layer , ncMphotosensitive layer , it is good 
adding various additive towWchever of cfl* other forming layer. 
In photothermographic material of this inv^on making use 
offcH'exanplesur&ctant, antioxidant, the stabilizer, 
plasticizer, ultraviolet absorber and coating aid etc it is good 

[0171] After e?qx)sing this inventi(»i as for layer w4iich possess 
esdyewWch bleaching is done, puttii^ between ptotosenative 
material to fluorescence senstized papa*, it isdesirable in 
objective wMch blocks aossoverli^ when it exposesfiom 
both sides with heat or light to contain in layer which is closeto 
support in comparison with photosensitive layer . dye which is 
used for crossover light diielding layer of this invention 
absorbing theli^ which transmits themrBl developing 



ISTA's Paterra(tm), Version 1 .5 (Hiae may be errors in the above translation ISTA cannot 

be held liable for any detriment frwnitsuse. WWW: http://www.intlscience.ccMn Tel:80O430-5727) 



P.47 



JP 01109101A Machine Translation 



[0 17 2] mtftm. mfmisiif^<v^z2-hnm:^^ 



[0 17 3] ^^^(Dmm^mit^nizisii h±^^mt/t 
af^ji^L/c^f^'^x^uvxU-^^ u- h:7^vuA^tTJ^ 

}#^*(DJli«^^LTf*5 0-3 0 0/im|ig. »^ L < I* 
7 0^-1801/ m-CfeSo 

[0 17 4] *!eW(D»i^«:?SaE5fc«3^li®;gT**S 

j»;flS^LTIJ8 0°Ciii±2 0 0°ClUT*<i**L<. M 
fC»*L< 1*1 0 0"Cia±1 5 0"CmTT?fcSo *DSift;l 
gA<8 0"CiaTTMi^B#r^T-+5^)Sil«;Sg*<#btL'r 
. *fc2 0 0°CiU±TMi/^^>y-j&<J§ffliL. D-^- 

-^(oHwu^. mmt<Dto>^m'^^iztm&m^jSL\i 

xmmrh) ti&TtMtor^omit'&Tt^i^^mcxm 

^^LtzMiSiommY^m^z^'DXis.m^tiho m±m^ 
^<D^m^^0^j^izj:^x±fiiLhmtm^m^^m 



[o 1 7 5] *^0^izfci^T, xmmmm:L=^v ht 
tzi^iz. m^m^^'ri>mtm^mmi&^mM^itxix 



photosensitive layer at tim of image exposure withthedye in 
said barrier layer, after it blocked crossover li^, 
photodeconposition is donewith thermal decompositicHi by 
entire surface e?qx)sure after thermal develcying and 
decolorationis done. 

[0172] There is not especially restriction for on photosensitive 
material of this invention inthe method \\iiich such as 
photosensitive laya- each layer iMiich coating is done, 
protective layer ot back coating layer is necessary is until 
recently kno>vn, airknifecoating, the dip coating, bar 
coating, curtain coating and hc^rper coating (h* other method 
can be used 2 layers or more it is possible to ^ly these layers 
of also,sinultanBoudy. 

[0173] plastic film (Such as for exanple cellulose acetate film, 
polyester fihn , polyethjdene terephthalate fihn , 
polyeth54enBn£phthfllatefibn, polyanidefihn, polyinide 
film, cellulose triacetate film or polycarbonate fibr^ is 
desirable above-mentioned photosensitive layer in 
photothemDgraphic material oflhe this inveition, coatii^ is 
done crossover cut layer and protective layer or other each 
layer as thesqjport which, regarding to this invention, 
polyethjdene terephthalate film and polyethylene naphthalate 
film which thebiaxial drawing are done especially are desirable. 
Itisa50to300 m extent and a preferably 70 to 180 m 
as thickness of support. 

[01 74] Thermal developirg photographic photosensitive mat^ 
ial of this invention is ^ility with aiibient tenperature, but 
after e;qx)singit is develq^ed by ^ that it heats to hi^ 
tenperature. 80 T or hi^ier 200 °C or below is desirable as 
heatirg tenperature, finthermore it is a pref^ably 100 °C or 
higher 150 °C c«- below, heatirg tenperature with 80 °C or 
below sufficient image density is not acquired with dxMt time, 
inaddition with 200 °C or hi^ier binder melts, causes adverse 
eifect, imageitselfsuchascopyiiigto roller and and to also 
tranqx)rtpropatyisnotdesirable. silvar is formed by fact that 
it heats org3nic silver salt (It functions as oxidant. ) with 
viathe redox reaction with reducing agent. Tliis redox reaction 
is promoted by catalysis of latent image vAich with 
e?qx)sureoccurs in silver halide. silver A\hich is formed with 
reaction of organic silver salt in exposed regionoffers black 
image, this forms une?qx)sed region and contrast , can do 
theforrmtionof inBge. It advances this reaction process, with 
thing fonning >\liich si^plies thewato* a* other processing 
solution fi'cnn outside. 

[0175] Regarding to this inventicHi, X-ray image formation uni 
t, with X-ray lining image e?qx)sure to dothe photosensitive 
material of this invention, in order, stickiiig sur&ce and 
fluc»iescmce senstized p^erwhich possess photosensitive layer, 
thing which becomes it means. 
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[0176] When themBl develq}iiig photographic ptotosenative 
nfBterial of this invention is sqTplied to medical X-ray 
radiography, it can use t)ieflu(»iesoence senstized paper whidi 
designates phosphor which generates near ultraviolet to visible 
light due to the for exanple transmitted radiation exposure as 
mainconpcMTent. This applyirgemilsionofthis invention to 
both sides, it sticks to theptotosensitive material both sides 
which becomes and exposes. You say here, transmission 
radiation, being a electromagrietic wave of hi^ ena-gy, it 
means theX-ray arai -ray. Regarding to this invention, you 
can list those which it ^ws below the as desirable phosphor 
>^tereitisusedfor fluwTescence senstized paper. 

[0177]Tung^epto^hor (Suchas CaW04, N%W04and 
Ga WO 4: Pb), teibiumactivatioii rare earth acid sulfide-based 
pho^hor (Y2 02 S:Tb, Gd2 Q2 S:Tb, La2 O2 S:Tb, (Y,Gd) 2 
O2 S:Tb, (Y,Gd) 02 S:Tb,Tmetc), terbium aaivation rare 
earth pho^hate phosphor (Such as YPOtiTb, GdP04:Tb and 
LaP04:Tb), terbium activation rare earth oxyhalidephosphx 
(Sudi as La0a-:Tb, LaOft-ilb, Tm , LaOQiTb, LaOQiTb, Tm , 
LaC^:Tb,GdOft':TbandGdOa:Tb), thuliumactivatiwirare 
earth oxjtelide phosphor (Such as LaOBr: Tm and LaOQ: 
Tm^, barium sulfate plw^tor (Ba SOi : Pb , Ba S04 :Eu2+, 
(Ba,Sr) SO* :Eu2+ etc), europiunvactivated alkaline earth 
metal ptosphate pho^tor of dibasic ((Ba2PO*) 2:Eu2+, 
(Ba2P04) 2:Eu2+ etc), europium-activated alkaline earth metal 
fluoridation halide compound pho^hcM* of dibasic (BaFQ:Eu2+, 
Such as BaFBr:Eu2+ is linited in these, BaFa:Eu2+,Tb, 
BaFar:Eu2+,Tb, BaF2 * BaQ * Ka:Eu2+ arxl (Ba, IV^ ) F2 * 
Baa*Ka:Eu2+),the iodide phoqjhor (SuchasCsI:Na,CsI:Tl, 
Nal aiKl KI:T1), sullide-based ptoq^hor ( ZnS : Ag (Zn , Cd)S: 
Ag,(Zn,Cd)S:Cu and(Zn,Cd)S:Cu,Aletc)andthe 
plxxsphoric acid hafiiiumpho^tor (Such as Hf P2 07: Cu), 
however phosphor wiiich is used for this invention isnot and 
something ^iiich if is phosphor wiiich shows li^ emission of 
thevisible or near ultraviolet region with lining of radiation, 
you can use. 



[01 78] As for fliwrescence senstized paper wWch is used vwth th 
is invention, phosphor it isdesirable with inclined particle 
diameter coiBtruction to be filled Especially, phosphor particle 
of large particle diameter is applied on surface-protecting la>^ 
side, it isdesirable to apply pho^^r particle of small grain size 
to sn>port side, as for thoseof small grain size with 0.5 to 2.0 
n\ as for ttose of large particle diameter range of thelO to 
30 mis desirable. 

[01 79] You express below, ccMicemiiig production nrEthod w4ier 
e fluorescence senstized paper is desirable. 
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[0 1 80] Pho^hor sheet ^ch oxiasts of binder and phoqjhor i 
sfomidthKtq) 

While placir^ aforementioned pho^hor dieet on support, com 
pressing withthe softening tenperature of aforementioned 
binder or tenperature of meltii^ point or hi^ier, it isdesirable 
to produce with step which glues aforaraitimec^diosphQr dieet 
to support. 

[0181] Pho^hor sheet wiiich becomes phosphcff layer of fluore 
scence sensti2sed p^jer can ^ply coatii^ solutiQn\^di 
disperses pho^hor to uniform in binder solution on tsirpomy 
si^qxHt ofthe phosphor sheet fmning, after dryirg, can 
produce by feet that it peels off&om temporary sipport. 
Namely, first in suitable organic solvent, it adds binder and 
phosphor particle, itagitates nixes and it manufectures coating 
solution which pho^hor di spersesto urafmn in bindo-. 

[0 1 82] As binder, softening tenperature or melting point with 
alone or other binderuses thermoplastic elastomer of30T to 
150X, Because thermoplastic elastomer with anfcient 
tenperature wten it is heated with suppleness,reaches point 
v/here it has fluidity, case of cGnpresaon thebreakage of 
phoq^hor due to pressure can be prevented Asexanpleof 
themt^lastic elastomer, you can list thermoplastic elastomer 
of at least 1 kind ^^4)ich ischosen fi-migroip which c(»iasts of 
polystyrene , polyolefin , the polyurethane , polyester , 
polyanide , pol>butadiene , ethyiene vii^l acetate , polyvinyl 
chloride , the natural rubber , fluororubber , polyisoproie , 
chlorinated polyeth>iene, styrene - butadioie n4}ber and 
silicone rubber. Ifproportionofthemxplasticresinin binckr, 
a 10 wei^%ormDre anda 100 wt%orlessit shouldhave 
been, but as for binder it is desirable many thermoplastic 
elastoma* , tdiave consisted of thermplastic elastomer of 
especially 100 wigjht % if possible. 

[0 1 83] As exanple of solvent for coatii^ liquid prq)aration, est 
er of methanol , the ethanol ,n-prcpanol ,n-butanol or 
other lower alcohol , methylene chloride , ethylene chloride or 
other chlorine atonnhcontaining hydrocarbon, acetone, the 
meth^eth^dketone , meth^ isobutyd ketone or other ketone , 
mediyi acetate , etl^ acetate, bu^ acetate or other low^ 
aliphatic acid and low^ alcohol, the dioxane , etl^ene^ycol 
mono eth>d ester , eth>deneglycol mono metl^ ester OToflier 
ether and mixture ofthose can be listed 

[01 84] Proportion of binder and phosphOT in coating solution d 
iffersdependingipon characteristic of fluorescence senstized 
peq^er which is made objective and types etcof phosphQr,but 
as for prqxMtion of binder and phoq)lx)r it ischosen generally 
fromrarge of 1 : 1 to 1 : 100(wei^ ratio), it is desirable to 
choosefromrangp of especially 1 :8 to 1 :40(wei|^ ratio). 
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[01 85] Furthermore, in coating solution dispersivity of phosp 
hor in in coatii^ solution thedispersant in order to inprove, 
suchas or binder and plasticizer in inthe phosphor layer after 
fomirg in OTder to inprove various additive nny be nixed 
thebonding force with phosphor 

[0186] As example of dispersant, phthalic acid , stearic acid, 
caproicacid and lipophilic surfactant etc can be listed 

[0187] As example of plasticizer, polyester of pho^horic acid 
tri phenyl , tricresyl phosphate , phosphoric acid bipheityi or 
other phosphate ester ,the diethyl phthalate , phthalic acid 
dimethoxy ethyl or other phthalic acid ester , ethyl glycolate 
cover jpl 1 ethyl , butj^ glycolate cover jpl 1 butjd cw other 
glycolic acid ester , triethylene glycol and adipic acid,of 
diethyiene gljcol and polyester etc of succinic acid polyestCT ot 
other polyetl^ene glycol and aliphatic dibaac acickan be listed 

[01 88] Coating of coatii^ solution is formed coating solutiai w 
hich contains with thepho^hor and binder wtdch are 
manu&ctured as description above, byapplying to unifomi in 
surface of tenporary suf^rt for sheet forming. 

[0189] Asthiscoatingnieans,itispossibletodobyusing fore 
xanple doctor blade, rollcoater andthe knife coater etc. 

[0190] As temporary support, ttose which were made from for 
exanple^ass, wool , the cotton , paper and metal orother 
various material can be used, but as informaticMi recording 
material thoseN\4iich can be processed in sheet or roll wtiich has 
flexibilityonhandlir^ are desirable. From this point, stock for 
printirglike for exanple cellulose acetate film, polyester film, 
polyethylene terephthalate film , the polyanide fihn , 
polyinidefihn, triacetate film, polycarbonate film other 
plastic fibn, aluninumfoil , aluminum alloy foil orother 
metal sheet, thegeneral paper and for exanple photograph 
stodc, coated paper, or art p^)er, paper OT other treated 
paper whichwith such as baryta paper sizing is done, resin 
coated paper and, kind of poly saccharidewiiich is stated in 
Belgian Patent No. 784,61 5 specification eq)ecially is desirable 
with pigment paper arai polyvinyl alcohol which include pq)er 
arxl titaniumdioxide or other pigment \\tiichsizingare done. 

[0191] It applies pho^hor layer fonrdi^ coating solution (Ml te 
nporary sipport and after drying, peeling oflF fromthe 
tenporary siqjpcMt, it makes phosphcx' sheet which becomes 
phosptor layer of fluoresceire senstized paper. Therefore 
surface of tenporary sqpport applies stripping agent befcH-diand, 
it isdesirable to make state wtere phoq3hor sheet which was 
formed is easyto peel off from taiporaiy su^wrt. 
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[0192] You explain coirerning. sheet in order to set pho^hor 
\\4iich was formed by descriptionabove is prq>ared From 
HHterial v*ich is listed with aforementioned tenporary sipport 
to choosein qjtion it is possible this snyort. 

[01 93] HuorescQice senstized p^, in orda- to strengthen con 
nection of siqjport and thqjhosphor layer, af^Iying gelatin or 
other polymeric substance to sipport surface provides 
undercoating wliich grantsthe adhesiveness, li^ reflectiig layer 
\^^ch consists of titanium dioxide cfr otho- light-reflectii^ 
substance in order to inprove,or light-absorbing layer etc wttch 
consists of carbon black or otha* li^ absorption substaire may 
be provided sensitivity and image quality (sharpness and 
graoTularity). 

[0194] Regarding flucxiescence senstized p^ wdiich is used for 
this inventicxi, it is possible, itcan select those coiBtitution to 
provide these various layers, in theoption accordiig to 
objective and plication etc of desired fluorescence seretized 
paper. 

[0 1 95] While placing phosphor sheet which is acquired with on 
support, to thesofteningtaipCTature of binder or ccmnpressii^ 
with tenpCTature of melting point or hi^ier on thesufport it 
glues with phosphor sheet. 

[01 96] This way, without locking beforehand on pho^hor she 
et si^rt it can acquire thehi^ phosphor fill factor even with 
same pressure by comparison with case whichit is possible, to 
expand sheet thin, by utilizing method whichthe pressure 
bcffidiiig is done not (Mily jMieventing damage of pho^hor, 
lockingthe sheet, it fMressurize& 

[0197] calendCTingroll and hotpress etc those which are kno 
wn generally can belisted as exanple of conpressor which is 
used because of conpressioa conpression due to for exanple 
calendering roll with on support, is acquired places th^hosphor 
sheet which is done by passii^ betw^ roll which is heated 
tothesoftaiing temperature or melting point or hi^ier of 
binder with fixed rate. Case ofoMipressim as for pressure, it is 
desirable to be a50 kg^cnfi or greater. 

[0198] Usually, as for fluorescence senstized paper, side whicht 
ouches to sipport whichis mentioned earlier and in surface of 
phosphor layer of opposing side, itcan provide transparent 
protective fihnin order to protect pho^hor layer in physical 
andthe chemical. As for this kind of tran^ent protective 
filn^ conoemiiig fluOTescence senstized paper of this invention 
it isdesirable to install. As for film thickness of protective fihn 
there is generally a raiige of 0.1 to 20 m 

[0199] Meltii^ for exanple cellulose acetate , nitrocellulose or 
other cellulose derivative orpolymethyhrethacrylate, 
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polyethjdene terephlhalate , poly vinyl butyral , the 
pol><vinyl fonral) , polycarbonate , polyvinyl acetate and 
vinyl chloride * vii^ acetate cqx)lymer ex other synlhetic 
polymeric substance in suitable solvent, it can formthe 
transparent protective hycr with method which applies 
solution which it manufecturesto surface of phosphor layar. 

[0200] Or manufecturii^ plastic dieet, aixl dieet for transpare 
nt ^ass sheet or other protective film formationwiiich consist 
of polyethylene terq^hthalate , polyethylene naphthalate , 
polyethylene, poly vinylidene chloride and the polyanide etc 
sq)arately, it can form with or other method which it glues to 
thesurfeoe of phosphor layCT making use of suitable adhesive. 

[020 1 ] Regarding to this invention, menbrane which was forme 
d by coated film whichincludes fluoioresin of soluble in 
especially OTganic solvent as protective layer^\hich is ised with 
fliwrescencesenstized paper, is desirable, fluororesinis 
copolymCT which includes polyma^ of olefin (fluwoolefin) 
whichincludes fluorine, or olefin which includes fluorine as 
thecopolymer component, menbrane which was formed by 
coated film of fluoixn'esinnBybedonetheax)sslinldng 
Because as for protective film due to fluororesin, plasticizer or 
other soiling whichcomes out of other material and fihn etc at 
time of X-ray fibnor otherconlact stain penetrati(»i is difficult 
in protective film inside, there is a benefit whichcan remove 
soiling easily with wiping etc. 

[0202] As protective fihn forming material charge, vAm orgpn 
ic solvent solubility fluororean is used, melting this resin in 
thesuitable solvent, it manufactured >toEly, protective fihn 
forming material chargp coating solution vAich contains 
fluororesin of organic solvent solubilityit applies protective 
fihn to uniform in phosphor layer surface makirg use of 
thedoaor blade , etc it f(»iiisby fact that this is dried 
FoniBtion of this protective fihnmay be done siniiltaneously 
with fomrBtionof phosphor by simultaneous double layer 
coating. 

[0203] As fluororesin, with cqx)lymer which includes polymer 
ofolefin(fluorooIefin)which includes fluorine or olefin \^ch 
includes fluorine as theoqwlyma' component, you can list 
poIytetrafluoroeth>dene , polychlorotrifluoroeth>dene, 
polyethylene fluoride , poly vinyl fluoride , the polyvinjdidene 
fluoride , tetrafluoroetl^dene - hexafluorq)rq}54aie 
cqx)lymer andfluoro^ lane -vinyl ether oqwlymer etc as 
example. 

[0204] FluOTC«^ is insoluble generally in org^c solvent, but 
cqx)lymer whichincludes fluoroolefin as copolymer conponent 
because it becomes organic solvent soli±)ility depending upon 
COTStituting unit other than fluoroolefin which is 
copolymerized,melting said resin in suitable solvent, ^lies 
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solution vMch itmamrfactures on phosphor layer, it can form 
protective layer easily by factthat it dries. As exanple of this 
kind of copolymer, fluoroolefin - viii^ ether cqx)lynner can be 
li^ed In addition, becaiBe it is a soliible vis-a-vis suitable 
fluorine-based c^g^nic solvent also poIytetrafluoroethyierK and 
its modified resin like perfluoro solvent, protective film can be 
formed theabove-maTticaied fluoroolefin as cqpolymra* 
conponent with application in same way asthe cqx)lymer 
>\iTich it includes. 

[0205] Protective fihnmay be included resin other than fluorcH- 
esin, crosslinldngagpnt,the film hardener and preventi(»i of 
yellowii^ agent etc may be included But, in order before 
satisfectory to achieve objective which wasinscribed, as for 
content of fluororesin it is desirable in protective filnlo be a 
30 weight % or more, fifllharnore it is a preferably 50 wei^ % 
ormore and a most preferably 70 wei^% or more. 

[0206] polyurethane resin , poly aoydic resin, cellulose deriv 
ative, polymeth>4methacryiate , polyester and epoxy resin 
etc can be listed as resin other than fluororesin v*ich is 
includedinprcHective film 

[0207] In addition, eitha- of polysiloxane backb(M»-containing 
oligomer or perfluoroalk>i groi^vcontainirg oligomer on one 
hand, or it iqx)ssible to form protective filmof fluorescence 
senstized paper >^ch is used with this invention,fi-om coated 
film Mtoch includes both. 

[0208] Polysiloxane backbone-containing oligomer is somethin 
g vAich possesses for exanple dimethyl polysiloxane skeleton, 
fimctional groip ofthe at least one, it is desirable to be 
something wiiich possesses for exanple hydroxy groip it 
isdesirable in addition to be rangp of molecular wei^ 500 to 
100000. Especially, it is desirable for molecular weight to 
become range ofthel 000 to 100000, finthermore it isarange 
of preferably 3000 to 1 0000. In addition, as for oligpn^r 
v^iiich contains perfluoroalkyl grotp and for exanple 
tetrafluQroeth}4ene basisetc, fiincti(Mial group of at least one, it 
is desirable in molecule to besomethingv^chiirludes for 
example hydroxy groip it is desirable to be raiige ofthe 
molecular wei^ 500 to 100000. As for e^^ecially nx)lecular 
wei^ it is desirable to be ran^ of 1000 to 100000. 

[0209] TlxDse v^e fimctional groip is included in oligomer we 
use. At time of protective film formation aosslinktrg reaction 
occurs with oligomer and protective layer fihnformation resin, 
Because it can adopt to molecular structure of film formation 
rean oligomo-, there arenot times when oligomer is removed 
fi-om protective film with rq^etitive use ofthe long period of 
fluorescence saistized paper, or cleaning or other ^Deration of 
protective fibnsurface, becausethe additiai eflFect of oligpmer 
it becomes eflective over long period, use of theoligomer wliidi 
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possesses functional ffoxsp is profitable. As for oligonrar, it is 
desirable in protective film to be included at thequantity of 0. 
01 to 10 wt%, especially 0.1 to 2 wt% it is desirable to 
beincluded. 

[0210] perfluoroolefiin resin powder or silicon resin po>vd0rnB 
y be included in jwotecti ve layer. As perflucMroolefin resin 
powder , or silicon resin powder, those wliich is range of 
average particle diameter 0. 1 to 1 0 m aredesirable, it is a 
range of particularly preferably average particle diameter 0.3 to 
5 m As for these perfluoroolefin resin powder or silicon 
resin powder, it is desirable in protective film to beincluded at 
quantity of protective film per weight 0.5 to 30 wei^it%, 
fiffthermore it is desirable tobe included at quantity of 2 to 20 
wei^%, it is a quantity of the most preferably 5 to 15 wei^A 

[02 11 ] As fw protective film of fluorescence senstized paper, it 
is desirable on phosphor layer to be atransparent synthetic 
resin layer of thickness 5 m or less which coating formation 
is done. Because distance to silver halide emulsion becomes 
short fix>m phosphor of the fluorescence senstized paper by 
using this kind ofthin protective layer, it means tocontribute 
to inprovemenl of sharpness of X-ray image N^hich isacquired. 

[0212] Fill factor ofphosphor as it is called in this invention str 
ipping and removal doir^he protective layCT of fluorescence 
senstized paper, liquating phosphor layer making use of 
methylell^ketone,filtering, dryii^ and usirig electric fiimace 
and 600 °C 1 hour calcinir^thewei^ ofphosphor >\iiidi 
removes resin of surface screen surfaceproductQcrrC >\liich 
uses Og ard phosphor layer film thickness for P cm 
andliquation, it designated pho^hor density as R g^crrC time 

Phosphor fill factor=(CKPXQXR)) X 100 

It is value which was calculated with. 

[0213] Regardingto this invention, peculiar filtration is sdtabl 
e to aluninum 2.2 mm, theX-ray energy with x-ray generator 
45 % or higher , fijrthermore it is desirable vis-a-vislhe X-ray of 
80 kV p to use flucHiescaice senstized paper which ^ws 
absorbed anDuntofthe50% or higjier. It can measure X-ray 
absorbed amount of fluorescence senstized p^Der with method 
below. 

[0214] h occurs fi-om tungsten * target tube which with electric 
power supply of three-phase isdri ven with 80 kV p X-ray which, 
Transmitting aluminum sheet of thickness 3 mnf\ arriving in 
flucs'escence senstized paper of thesanple which fi-om tung^ai 
* anode of target tube it locks in position oflhe 200 cm, fi-om 
plx)^hor layer of fluorescence senstized paper it msasures 
quantity of theX-ray which next transnitted fluoresoence 
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[0 2 17] ^(^^. t-hh^^At±Sim^iy<;a~ 

}i^^ri>Qmmmm^mi^xm^t^m\zM}§iXmm 



[0 2 18] 



[0 2i9]seii« 

i^nw^of^m isgo. 170 (□-* im Sx 

>vhP^~^PDA-65) dWfe^feLfc, Jg^l 7 
5 /imtOP ET:7^';i/A<DiaS®IC8W/m2- ^CD3D-^ 



[0220] <S3ttt/\PyMbffifL*Jaa)ifl»> *9 
00m I 43fC^1^5j^^-M 1 0 75a):i-t^>-tf5^>7. 
5 gaU^^^b^'J-t^AI Omg$j§»LT;^g3 5**C, 
pH*3. OfC^t5li-fc», ffiBffl7 4g*^fe*»5a 
3 7 Om I i: (9 8/2) (;)^;Ujt(DJJ^b* U "t? A (h 

iti3 u 'i? A&i;«^b>r 'J v'^ A* ffl 1 t;uafc y 1 X 1 

0"^^>U^t;7KS;«3 7 Om I pAg7. 7<Z«^ 
^fA<b=i> hP-jUKi''::f;Uvx*V h;iT* 1 05^PBl/)Nlt 
XmwLfz. ^i»«4-t KP + v-6~>^;U- 1. 
3. 3a. 7-x h51f-r>7^>0. 3g*aJlDLNa 
OHVpH^5{zm^LX^f^m^V'-(X0. Oeum 

, fs^-y-^r xo^im^.^ 12%, c 1 o 0 3 ®it^ s 7 



senstized paper, at position after 50 armaking use of 
ionization type dose meter, seeks absorbed amount of the X-ray. 
FurthemDre , without transmitting fluorescaice senstized 
papa- as staiidard,you can use X-ray quantity with above- 
mentioned OBasurement position which itmeasured 

[02 1 5] As for thickness of pho^hor, it is desirable to designate 
fillfactorofpho^horof 135to200 m and this time as 68 
% or hi^ier. 

[02 1 6] In ordo* to stick with photosenati ve surface of phototh 
ermographic nHterial wtere with fluorescence senstized 
p£q3en\iiich can this way from both sides fliKS'escent surface has 
enidsicn surface in both surfacesof sipx)rt, putting between, it 
foniB X-ray image fomntion unit, this, it exposes tothe X-ray 
which transmitted subject with x-ray generator as source 
canobtain radiation image. Thert is a for exanple ^ ^-^ jp7 Ro 
meter B type { Konica Corp. (DB 69-055-281 5) medical Ltd 
make) or other X-rayphotogr^hic equipment as x-ray 
generator, usually irradiates X-ray with tiiDe voltagp 50 to 200 
kVp, tube current 50 to 400 mA and illumination time 5 to 
100 msec or other condition. 

[02 1 7] After that, as mentioned later making use of automated 
develq)ii^ machine wttch possessesthe heat drum and metallic 
back roll, by fact that thermal developing process it does, it 
canobtain X-ray image with hi^tenperature. 

[0218] 

[Working Exanple(s)] Below, listing Working Example, you e 
xplain this im^on in detail, but thxnix»dimmt of this 
invention is not limited in this. 

[0219] Woridi^ Example 

(Production of support 1) Blue it colored to concentration 0. 1 
70 ( Konica Cwp. (DB 69-055-28 1 5) make densitonrter PDA - 
65), corona treatment of 8 W/rrC * amount wasadnirdstered to 
both sides of PET fihn of thickness 175 n\ s^>port 1 
wa^>roduced 

[0220] [Manufecturing photosensitive silver halide emdsion a] 
Melting ossein gelatin 7.5g and potassium bromide 1 0 ng of 
average molecular weight 10 0,000 in water 900 ml, 
afteradjustingtenperature35'*C and pH to 3.0, while 
maintaining thgx)tassium bromide of mole ratio of aqueous 
solution 370 ml and (9 8/2 ) w*nch include silver nitrate 74g 
andthe aqueous solution 370 winch per mole of silver 1 X 10- 
4 mole includes potassium iodide and iridium chloride, at the 
pAg 7.7 1 0 nin applying with controlled double jet method, it 
added after that 4 -hydroxy- 6 - metltyl - 1,3 ,3a,7- 
tetrazaindene 0.3g was added and thepH was adjusted 5 with 
NaCH and variance 12 % of average particle size 0.06 mand 
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''Cl^ftofc**. ±IES*tt/\Py>1bJ8?L»Ja (fflO 
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[0 2 2 3] <S5ttt?L^iJ5J«[iaa)iHS> 7Kue-;u:^ 

^5— ;U|»5fe (Mo n s a n t ott Butvar B 
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1 4 5 7 glc?g«L. y;u/<3?*^v±^1ff::rffi 
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[0 2 2 4] (tifSfe^iaoiHS!) TfB»)fcii>Sfe« ( 
A) RXS (B) $4 : eO>^mi! ^ ^ -)l\Z^:S»Ltz 
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[022 5] itajfeS (A) : 5. 5' -v--^OP- 

9-xf^;i.-3. 3' -V- (3-A;u;n:^De;u) * 



particle size, cubic silver iodobrorride particle of [ 100] surface 
ratio 87 %\v^ acquired coagulation and settling making 
making use of gelatin flocculant, adjusting pH 5.9 and the pAg 
7.5 this emulsion including phenoxy ethanol 0. 1 g after 
desalting, it acquired the photosensitive silver halide emilsioa 
Melting this photosensitive silver halide enulsicxi with 55 °Q 
1.0 X 10-4 mol/molAgaddii^ sodiumthiosulfeteandafter 10 
nnin agitating, continuously 1 .0 X 1 0-5 mol/mol Ag addirg 
selenium conpound triphKi>ipho^hine selenide thequench 
making 20 °C, it ended chemical soisitization, manufectured 
photosensitive silver halide enulsion a 

[0221] [Manufacturing po\Mder organic silver salt A] Behenic (d 
ocosanoic) acid 1 1 1 .4g, arachidic acid 83.8g and stearic acid 
54.9g were melted in pure water of the4720 ni with 80 °C 
While agitating next with hi^ speed, it added sodium hydroxide 
water solution 540.2 ni of 1 .5Mand after adding concentrated 
nitric acid 6.9 ni, cooling in 55 ^'Q it acquired theorg^nic acid 
sodium solutioa 

[0222] While tenperature of above-mentior^ organic acid sod 
ium solution was maintained at the55 °C, above-mentioned 
photosensitive silver halide emulsion a { silver 0.038 mole is 
included ) with it added pure water 450 rri and the5 rrin 
agitated 2 nin applying silver nitrate solution 760.6 ml of 1 M 
next, it added, fiirthCTmorethe 2 0 nin agitated, it ronoved 
water soluble salt with filtration Until after that, electrical 
conductivity of filtrate becomes 2 S/cn\the water wadi and 
fi]trati(»i with deionized water are repeated, afterexecuting 
centrifiig^l dewatering, until w€i^ loss is gone with 37 X , 
hot air dryingwas done, powder organic silver salt A was 
acquired 

[0223] [Manufacturitig photosensitive enulsion di^rsion] Wh 
ile melting poly vinjd butyral powder ( Monsanto corporation 
Butvar B - 79) 14.57g in n^thj^ethylketoi^ (MEK) 1457g, 
agitating with the D.soW^ type homogenizer addingpowder 
organic silver salt ASOOg gradually, it mixed to fiilly. after 
that 1 mm Zr beads ( Toray hxlustries Inc. (DB 69-053-5422) 
make) 80 % with media type dispersing machine (Gettzmann 
sq>plied) which is filled it dispersed with residence time 0. 5 nin 
inside perimeter speed 13maiKi the mill and nanufactured 
ptotosensitive emulsion dispersion 

[0224] [Manufacturing sensitizing dye liquid] Below-mentioned 
spectral senatization dye (A) and (B) was melted in methanol 
with ratio ofthe 4:6. In ordo* this time for concentration of 
sensitizing dye (A) to become 0.2 %, itmanufectured 

[0225] Sensitizing dye (A): 5,5*-di - chloro - 9 - eth>d - 3, 
3'-<fi - (3 - sulfo propyl ) oxa carbocyanine - sodiumsalt 
anhydride 
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Sensiti2ii^dye(B): 5,5'-di-(butoxycartx)nyl) -l,r-<liethy 
l-3,3'-cii-(4-sulfobut>i) benzoiiridazoIocaitKx^/anine- 
sodiumsalt anl^dride 



[Manufacturing stabilizer liquid] Stabilizer 1 l.Ogand potassium 
acetate were melted in 0.5g and the methanol 8.5g and stabilizer 
liquid was mamifectured 

[0226] [Manuiacturiig antifogg3nt liquid] It melted antifoggant 
2in5.81gand MEK,finidiedinlOOni,made antifoggsnt 
liquid 

[0227] [Manufacturing photosensitive layer coatiiig solution] 
While agitating aforanentionBd photosensitive emulsion 
di^3a^on(50g)andMEK15.ng, I hour itagitatedoHipoutxi 
(1 - 1)(10 %methanol solution) of the compound of this 
inventicxiGenadFOTnidal including 390 l,tOTperature- 
holdii^itnHdethe21 X,as antifoggant. FurthemDre adding 
calciumbromide(10%mBthanolsolution)889 l,3 0minit 
agitated Next, above^naitioned sensitizing dye liquid addii^ 
667 1, 1 hour afteragitatii^ cooling doii^ tenperature to 1 3 
"^C, fiffthermore the3 0 nin it agitated 1 .416 ni and stabilizer 
liquid 

[0228] While temperature-holding it is done, addirg polyvii^l 
butyral ( Monsanto corporation Butvar B - 79) 13. 31 gin 13 
""Qafter 3 0 nin agitating, wliile furthermore continuing 
agitation, thel 5 nin every other with it added additive below. 



[0 2 2 9] 

a«*J (1. 1' -ex (2-I:Kp+v-3. 5- 
-2-^^;u:/D/t» 

3. 0 0 g 

!7 ^ ^ V > 

3 0 5m g 

1 O 2mg 
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D e smo durN3300 (t-^-ftt. BiKlS-f 
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[0229] 

Developer (1,1' -bis (2-liydro?g^-3,5Klimethyiph0iyi) 



-2 -methyl propane) 



Phthalazine 



TetracUorophthalic acid 



4 - metl^ phthalic acid 



3.00g 



305 ng 



102 ng 



137 ng 



After added description above and 1 5 nin agitating, 
Antifoggant liquid 5.47 ni 

Desmodur>B300 (Mho ^ I aspcKation, aliphatic isocyanate 



) 
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o 

[0 2 3 0] 
[ft 2 6] 



a 



Sequential it added and it acquired photosensitive layer cx)atij)g s 
olution 1 by agitating. 

[0230] 

[Chenical Fonnila 26] 




[023 1] {^]iijS3fctt^fljK«(0l^il> mu3Ln» 

0^miz^ 3E^^^*^i^A^bifil^:^;^l^bIillcTl5o«i:^lc^^ 

fco 



[023 2] <^ax^-j^-^mmm icoc-^) 



[0 2 3 3] 

2 g/m2 
PvT-VfelR (2 9) 
3 Cm g /m^ 

6 0m g/m^ 



[023 1] <Production of both surfaces photosensitive application 
sanplo From one which is close to both sides of 
aforementioned support,froni Sl^>port side following to below- 
mmtioned f(»mdation in order, ailerapplying crossova^ li^ 
diielding layer, making use of aforementioned photosensitive 
layer coating solution 1 sequentialit produced protective layer 
photosensitive layer, ftnthermDre in accOTdance with thebelow- 
mentioned fomnulatioa However, to try coated silver amount 
of photosensitive layer to become 1 .5 g^mz.ftirthermore it 
dried with each 75^ ^5 nin . application sample 1 w^iich is 
stated in Table 1 to this way was produced 

[0232] In order < crossover li^ diielding layer (CXX - 1) > sup 
port to beoHne attached amounl below in photosensitive layer 
bottom layerof bodi surfaces above, crossover li^ shielding 
layer was provided 



[0233] 

Poly vinyl butyral 
Merocyanine dye (29) 



2g^nl2 
30nig^nc 



Photosensitive halogen containing compound 6 
60nig^nl2 
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17ml /m2 
2. 3g/m2 



7 0 m g /'m2 
a«*J (mIfB<!:^i:t<D) 
0. 1 g/'m2 



[02 3 5] <S5t14y\ay>1bfflfL»Jba)iHi|> *9 
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-rX0. 0 6iUm. M^-9--rXCD^ii«ai 2%. t1 
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Ag7. 5(Cia»LT, fS*11/\Py>^bffl?L*J*^fc 
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0-6mo I /mo I A g. vT >K7 ^^-'t? A 2 
. 6 X 1 0-4mo I /mo I AgS^jDLTI 05JS!* 
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L. S3tti/\py>^bffl?L»Jb*IHS!Lfco 



[0 2 3 6] <^mmm9ii^Fann^o)ms} 

40 g. XT-T';>fflB7. 3 g. 7X5 00m I ^;Sg 



< surface-protecting layer liquid 1> 

In order to become coating anx)unt wiiich is shown below, surfac 
e^rotecting layer liquid 1 was^lied onphotosaisitive layer. 

[0234] 

Methj^ethyiketone 1 7 ni/nQ. 

Cellulose acetate 2.3g^nC 

Matting agent : Etegreeofmonodi^pCTse 10% average particle 
size 4 mmanodi!^3erse silica 

70 ng/nQ 

Developer (Same ones as description above. ) 

O.lg/nc 

like below also, fiirthemiore, application sanple 2 to 5 was pr 
oduced 

[0235] [Manufkturii^ photosensitive silver halideeniilsionb] 
Meltir^ ossein gelatin 7.5g and potassium bronide 1 0 ng of 
average molecular vwei^ 10 0,000 in water 900 ni, 
afteradjusting tenperature 35 X: and pH to 3.0, while 
maintainii^ theaqueous solution 370 ni wWch per mole of 
silver 1 X 10-4 mole includes silver nitrate and equimole aid 
iridium chlQride,at pAg7.7 lOnin^lyirgpotassiumbronide 
and potassium iodide of mole ratioof aqueous solution 370 ml 
and (9 8/2 ) wdiich include silver nitrate 74g with controlled 
double jet method, itadded after that 4 - hydroxy- 6 - 
meth>d - 1 ,3,3a,7 - tetrazaindene 0.3g was added aixl th^H 
was adjusted 5 withNaOH and variance 12 % of average 
particle aze 0;06 mand particle aze, cvbic silver 
iodoh-onide particle of [100] surface ratio 87 % was acquired 
coagulation and settling making making use of gelatin 
flocculant, adjusting pH 5.9 and the pAg 7.5 this enulsion 
including phenoxyethanol 0.1 g after desaltii^ it acquired the 
photosaisitivesilvCThalideeniilsioa It melted above- 
menticMKd jAotosensitive silvia* halide enuIsicMi with 55 °C, 
theabove-mentioned sensitizing dye (A) 3.5 X 104 mol/mol Ag 
added 3.5 X 104 mol/mol Ag and sensitizing dye (B) and lhe2 
O-ninute agitated after that sodium thiosulfate addir^ 1 .0 X 
10-4 mol/mol Ag , chloroauric acid 3.4 X 10-6 mol/mol Ag 
aixi the ammonium thiocyanate 2.6 X 104 mol/mol Ag, after 
10 nin agitating, 1 .0 X 10-5 mol/mol Ag adding selenium 
conpound (triphen>iphoqDhine selerdde) continuouslyas 
chalcogqnconpound, quench makii^ 20 X, it eixled chemical 
sOTsitizatiavranufectured photosensitive silver halide 
emulsion b. 



[0236] [Manufacturing organic acid silver salt crystallite dispersi 
on] 1 5 nin it agitated behenic(docosanoic) acid 40g, stearin 
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9 0"CT1 5 5^PSfflfi^L. 1 N-N a OH 1 8 7nn I $ 
JlDLT 5 O'ClZ^igLfco ^IZA NfflBffi7K«ia[1 2 4 

L. t^JU7^U3— ;U 1 2 g H^Xf^ 15 0m 
. 5mm(7)v;Hl^Te-X8 4 0 g $ffiSLr;^5»; 

-i:-iei::^*>-li;H::Ati. »»» (l/4G1^>K^ 
5-r>y-5;i,: (fl^) SI) fCT5R(a» 

i^ifigo. Sum. isK®agEafifea3o%a)Wtts^ 



[02 3 7] <|gtt@«:«klS^««J«3CDl0a> X 

□ p:75»;ua, 4-y^;u:7ii;i.K. i. i-t*x (2 

-tKP + v-3. 5-v-?«^>l/:7x-JU) -3, 5. 

fco 

[02 3 8] X h7^^PD7$';UKfC^*L. tKP^v 
::^P f^U/^^Uir^UP — 7.0. 8 1g<t*9 4. 2m 1 

fco f-OOft. ^i^StfO. 5mma)v;i.=i-TS[e-X 

$1 00m I fflSL. >^7';---^-«l::^v-trJH::Ati 
^^»;'iS*1#fco lsi^'tili7 0't7X>f h%/)<1. Oiim 

ML, ^ti'^tKDm^iz'oi^xm^^m^^nT&^mz 



[0 2 3 9] mtftmm^^oywim 9t\zm&Lfz^m 

py>1bffl?L*)b$/\py>1bJgi o^;u% (>i4WffiK 

1) fccl:t;*«$«*DLrfS*^S^i«2<l:Lfc. t'*) 
7-^xv^X(D^i^liatfliO. 1 /imggX'&ofco 



[02 40] 



silver acid 7.3g and vvater 500 irf withlhe tenperature 90 °C, 
1 5 rrin applied IN - NaOHl 87 ml snd added, added nitric acid 
aqueous solution 61 ml ofthe IN and cooling made SOX. 2 
min applying IN silver nitrate aqueous solution 1 24 nri next, it 
added, 3 O-ninute agitated thatway. Until after that, it filters 
solid conponent with suction filtration,becomes conductivity 
30 S/cmofwalar filtration solid conponent was dcMTO^^er 
wash. Inthisway,solidconponent which is acquired, without 
drying, added the poly vinyl alcohol 1 2g and water 150 ml vis-a- 
vis tendling and dry solid fraction 34.8gsuitablewet cake as 
wet cake, nixed well and made slurry. Prq>arii^zircoraa beads 
840gof averagpdiam^er 0.5 nTT\ you inserted in vessel in 
theslurry, and simultaneous 5-hour fraction scattering did with 
dispersing machine ( 1/4 G sand grirKler mill : Aimex Corp. 
make) ,you ended manufecturing crystallite dispersion of 
organic acid al ver salt ^\trich is a needle particle of theaverage 
ninor diameter 0.04 m, average major dianeter 0.8 m 
and projected surface area variance 30 % with electron 
microscope observation . 

[0237] [Manufacturing material solid micrqjarticle dispersion] S 
olid nicroparticle diqpasion was manufactured 
tetracHorophthalic acid , 4 - methji phthalic acid and 1,1 - bis 
(2 - hydrojQ^ - 3,5-di methjdphenyl ) - 3,5,5 - trimethyl 
hexane , concerning phthalazine and tribr(m)meth>4phen)4 
sulfone. 

[0238] Vis-a-vis tetrachlOTophthalic acid, adding hydroxyprop 
y\ metfi^cellulose 0.81g arai water 94.2 mi agitatingwell, 10 
hours it left as slurry, after that, 100 ml you prepared zirconia 
beads of averagp diameter 0.5 mm,inserted in vessel in slurry, 
and simultaneous 5-hour fraction scatterii^gdoing with same 
dispersing machine, as those which are used for 
manufacturingthe organic acid silver salt salt crystallite 
dispersi(»i you acquired solid miaoparticle dispersion of 
tetrachlorq)hthalic add particle diameter 70 wei^ % was 1 . 
0 morless. Corceming other material usage of as needed 
dispersantjdiqDersiontinEwasniKlified in order to obtain and 
de^ed average particle diameter, solid microparticle dispersion 
wasacquired concerning reqpeaive matoial. 

[0239] [Ntonufacturing photosensitive laya* coating solution] Si 
Iver halide 10 mDle% (Anti- organic acid silver salt suitable) 
with, addiiig polymer latex (polymer P - 1) and material below , 
itdesigpated photosensitive silvo- halide enulsion b as 
photosensitive layer coating solution 2 vis-a-vis or^c acid 
silver salt salt crystallite dispersion ( silver 1 mole suitable) 
vsiichismanufactured first, average particle diameter of 
polymer latex was 0. 1 mextent. 

[0240] 



?K';^-7T-*v^X (7K';^-P-1) Polyntr latex (polymer P-i) 430g 

4 3 0 g 
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5 g 

1, 1 (2-t Kp + v-3. 5-v^^>U7 

9 8 g 
9. 2 g 
1 2g 

7 g 

(fL»M^m)i«2CDiIiai> ^:^~h-fcf5^>i Og(z 

>E*L. l!L®Stt$ljASO. 2 6 g. ^SSIlSijB^ 0. 
0 9 g. v'j^eSS^ C¥1^3^f51^-^X2. 5/im) 0 

. 9g. 1. 2 -ex I (e^;ux;U/-N^;u) 7thT 

5K] x^r>0. 3g. *6 4gSaillDLraffifta)S 
J«2i:Lfc. 

7h-;u:^p e;i.T s y u 't? as 

AS 



('^PXit-zN'-^tilifl (COC-2-5) > WTCD 
J:^fC>Pv7->fej^, lSi«fetl^/\Py>^b^tl. N 

. X2. 3. 4. 5. 6, 2' . 3' . 4' , 5' . 6 
' -x*^PP^>l/e:Mi->l.^^i;3SafiEia^fIIS<t 



[0242] 
(COC-2) 



2 g/m2 
y Pv7->fe|fe (2 9) 

3 Cm g/^m^ 
Sjfett^/NPy>^b^«8 6 

6 O m g Xm2 
(COC-3) 



Tetrachlorophthalic acid 

1,1 - bis (2 - hydroxy - 3,5-di methylphenyl ) 



5g 



- 3,5,5 - trimethyl hexane 
Hithalazine 

Tribramo n£tl^pheng4 sulfone 
4 - methyl phthalic acid 



98g 
9.2g 



12g 
7g 



[Manirfacturirig etmlsion surface protective layer liquid 2] Vis-a- 
vis inert gelatin lOg, surfactant A 0.26g and surfactant B 
adding the0.09g, silica nicroparticle (average particle diamet^ 
size 2.5 m)0.9g, 1,2 - bis {(vinyl sulfon>d) acetanide) ethane 
0.3g and water 64g, it nade surfece-protecti^g layer liquid 2. 

[0241] Surfectant A: PCTfluorooctyl sulfoi^d prq3>4 aninoaoeti 
c acid potassium salt 

Surfactant B: Tridecjd sodiumbenzenesulfonate salt 



< crossover li^ shielding layer (OCC - 2 to 5) > like below me 
rocyaninedye, plx)t08ensitive halogen ccMitainingconpouiKl 
and NJWi nEtl^- p - (nitrophen^ azo) aniline , it 
designated conposition which in addition includes 2,3,4,5,6,2',3*, 
4*,5*,6' - deca fluoro benzo pinacolas aqueous solid fine particle 
dispersion with method w4iich is similar to description dx)ve, 
rtBnufactured crossover li^ diieldirg layer, in order in both 
surfaces on aforementionedsiqjport, per one surface to become 
attached amount below, plication * itdried and made 
crossover li^ shielding layer. 

[0242] 

(CXX:-2) 

Gelatin 2 g/nl2 

Merocyaninedye(29) 30n^ni2 

Photosensitive halogen OMitaining compound 6 
60ng^nt2 

(ax:-3) 



Gelatin 



2g/nt2 
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>Dv7z:>fe« (2 9) 
3 Omg/m2 

6 0 m g / 
(COC-4) 

1 g/m2 
'j> 1 Omg/m2 

3 0 Omg/m2 
2. 3. 4. 5. 6. 2' . 3' . 4' . 5' . 6' 



Merocyanine dye (29) 



Pholosoisitive halogen containing conpound 19 

60nig^nl2 

(OOC-4) 

Gelatin 1 g^nt2 

N,^klinnethyl-p-(nit^^he^ylazo) aniline lOng^nC 
P-toluenesulfonic acid 300 n^^nC 

2,3,4,5,6^',3',4',5\6' 



2 0 Om g/m2 
(COC-5) 

1 g/m^ 
'j> 2 Omg/m2 

3 0 Om g/m2 

2. 3, 4. 5, 6, 2' . 3' . 4' . 5' . 6' 



-decafliX)robenzopinacol lOOw^nQ 

Polysulfone anide 1 g/nQ 

N,>MinEthyi-p-(nitixphaij4azo) aniline 20nqg^nl2 
Toluene sulfonic acid 300nqg^ni2 
2,3,4,5,6^',3',4',5',6' 



4 0 Om g/m2 
7H';X;U*>7S K : ?$IBBB5 3 - 1 4 5 6 2 9-^(ClH 



[0243] 



I^b2 7] 



- deca fluoro benzo pinacol 



400ng^nl2 



Polysulfone amide : Hiose \^ch are stated in Japan Uiexamine 
d Patent Publication Showa 53 - 145629 nunter. It possesses 
below-nientioned repeat unit >vater soluble polymer 



[0243] 

[Chemical Fomiila 27] 



[0 2 4 4] ((3S®SA14Sffia3f4 2-5a)f^»> mllE 
^PX:t-/^-jfciiKHCOC-2-5. (D±fzSjt)i 

fljJSMTM. 5 g/'m2. -Ra)i-tf^^>M2. 3g/m 



[0244] <Production of both surfaces photosensitive application 
sanple 2 to 5> In order aforementioned crossover li^ 
shieldii^ layer C OC - 2 to 5, on in order of ptotosensiti ve 
layer coating solution 2 and the surface-protecting layer liquid 2, 
with coated silver amount of respective photosensitive layer to 
become 1 .5 g/n2 andthe protective layer amount of gelatin 2. 
3 g^nc, it applied, it produced application sanple 2 to 5 which 
is stated in the Table 1 . 



[0245] ((S3^@£^;% 3 O^U) ^^mm&Oit 



[0245] (Manufacturing ptotosensitive layer coating soluticMi 3) 
In beginning coating liquid preparation other than 3.6 X 10-3 
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^ (1-1) ^3. 6X1 0-3mo I /mo I A g^JD 



[024 6] (fl®S5fcti^ftM^ 6 of^il) mFfH3£^S 
2(DjIl»(::. ^3t^<;)^%|gMl. 5g/m2, ftmiia) 



mol/molAg adding conpoiind(l - l)ofthethe compound of 
this invention General Fomula 1 as antifogg^nt, photosensitive 
layer coating solution 3 was nanufactured with method which 
issinilar to photos^tive layer coating solution 2. 

[0246] (ProducticHi of both suriaces photosensitive plication 
sanple 6) hi OTder from one wtt ch is cl ose to both sides of 
theaforementioned sipport, from sqjport in order, in sequence 
of the CTOssover li^ shielding layer C OC - 2, photosensitive 
layer coating solution 3 and protective layer coating solution 2, 
coated silver amount 1 .5 g^nC of photosensitive layer, with 
amount of gplalinof protective layer to become 2.3 ^nl2, 
application it dried, itproduced plication sanple 6 w4iich is 
stated in Table 1 . 

[0247] 
[Table 1] 



[0247] 

[SI] 



M»4 Mo. 



mm 



1 



COC- 1 



1±» 



COC-2 



COC-3 



COC-4 



COC-5 



COC-2 



[0 2 4 8] 

S3ti* Gd202S:Tb (^iSSS 1 . Bum) 
2 0 0 g 

^ T PK L-5- 

2 6 2 5 (@?^»4 0%) [ftS/Wx;U';7U^> ( 

mm 2 o g 

::. hP-tr>UP-X (ffiftSi 1. 5%) 
2 g 

i^--C»»*-H-T*Sg2 5p8 (2 5*t) (DSft«:|f3^ 
i!Effl^*;*«*i9MLfc (JIS^*iJ/a3t»lt= 1 /2 2) 



[0 2 4 9] »l^fcT^g?l$I$fflSft;'a<V:LT» 
'J;HaBi@?[^5J^9 0 g. xhp-tr^i.D-xso g 

6ps (2 5*t;) a)»«58E*iSi|Lfc. 



[0248] 

< fluorescence soistized paper 1 producticMi> 

Phosphor Gd2 02 S:1b(average particle diameter 1.8 mj 
200g 

CQr5ug3te polyurethane type thmnoplastic elastomer demons 
trati(MirackTPKL-5- 

2625(solid conponent 40 %) ( Sumit(xno Baya* Urethane Co., 
Ltd (DB 69-087-161 1) nBke) 20g 

Mtrocellulose (Degree of nitrification 11.5%) 

2g 

Di^Dcrsing to description above with prq)eller type nixer inclu 
ding methylethylketone solvent, itmaraifectured phoq)hor 
layCT foming coating solution of viscosity 25 ps (25 °Q ( 
bindo- / pho^hor ratio =1/22). 

[0249] In addition, separately as coatirg solution for subbing la 
yer fonrntion iiKludii^ methjdeth^dketonedispCTsing and 
nixiiig flexible acr)4ic resin solid conpcnient 90g dud 
nitrooellulose 50g it manufactured thBdisposion of viscosity 3 
to6ps(25°Q. 
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[0250] -K4k^i»>^»yJiA/fc'S*2 5 0//m 
m"C&ofco 

[02 5 1] C<D±|C±E<Da*«:)SJI$f$ffl^flTa^ K 

0E*gft, ?$BS¥ 6-7 5 0 9 7 ^^sesfi^ 1 tdSiOyj 



[0 2 5 2] im^Biifm^Vkm} ni\^^.m^un^ --e 

* 2 5 cmx 3 O cmfClSBTL. SJtliiSa^ 1 T*il»J/)^ 
El OOkVp, §a5S2 0 0mA. ^H^PbT 5 0 nn s 



[02 5 3] ^<0&. t-h K5At*SSi/<»>^7P- 

«fflSLfco ^OK. ^^RXSmiSi\t 2 3°C. 5 0%R 
HlClIl;SL/cS8S-effofco a» 1 - 3 &i;6 IZOIXT 

IIANh.5«?PBlB5*ri8ftS47lV ^P;^:t-/<-*'V ha 



[0 2 5 4] 1#b*tfcli«i0i?ffi*Sgltf^cfeyfiofc 

o «**«2(z^-ro 



[0 2 5 5] i^^n^^mmy mt^m^un ^ 6 ^ 

«'>5 2 5 cmx 30 cm(::2|Jt-roaBrL. 1^5t(^25 
°C, RH 5 5%-C?3 QPpI. to^Wt5 5X;. 5 5RH 



(0 2 5 6] iUT0l+Sa"Cf#e)nfcADm i n*S2 



[0250] You put polyeth^ene tCTephthalate base (support) of th 
ickness250 mwhich kneaded titanium dioxide in horizomal 
onlhe ^ass sheet, above-mentioned undercoatirg foming 
coating solution on support uni form application afterdoing, you 
rose gradually in 25 °C to 100 °C making use of doctor blade 
anddried coated film and formed undercoatir^ on support, 
thickness of coated film was 15 m 

[0251]Qnthiswithfilmthickness240 mcoatiiiganddryii^ 
it designated above-mentiOTedphosplxH- layer fcxrrirg coatiiig 
solution as uniformmakiiig use of docto' blade, conpressed 
next. It conpressed makiig use ofcalenderir^ roll pressure of 
78.4 Pa, with thetenperature of 80 °C After this 
c(»ipressiiig,tranq>araTt protective filmof thickness 3 m 
was fomtd with themethod which is stated in Working 
Exanplel of JapanUnexarrined Patent Publication Hei 6- 
75097 nunte, fluorescoKe senstized paper 1 wasproduced. 

[0252] <Exposure and development treatment> It cut off afore 
mentioned application sanple 1 to 6 in 25 cmX 30 cnr^ in 
order with the fluorescence senstizedp^)^! for fluorescent 
surface to stick with application sample fi-omboth sides, 
puttin^tvween,throi^^^jp7Ro meters type (Konica 
Corp. (DB 69-055-281 5) medical Ltd. make), it irradiated X- 
raywiththecoTKiitionof tube voltage 100 kVp, tube current 
200 mA aixi illunination time 50 msec. 

[0253] After that, 1 5 second and thermal developirig process i 
t did with 120 °C makirig useof automated developing machine 
\^ch possesses heat drumand metallic back roll. At that 
occasion, it did exposure and develqjment with chanfcer wWch 
moisture adjustment ismade 23 ^^C and50%RR CcMiceming 
sanple 1 to 3 and 6, after thermal developing process with 
nBtcurylanpofthe 1 kW5 second B5 you diotfirom distance 
of 10 cmandexposed, did bleached of crossover cut dye. 

[0254] You appraised imagp which it acquires with densitometer . 
You appraised result of measurement, sensitivity (In 
conparison with une?qx)sed part 1.0 gives hi^ concentration 
inverse of ratio of exposure ck)se which) and with thefo^iiig, 
with relative value which designates sensitivity of plication 
sanple 1 asthelOOyoushowedinTablel result is diown in 
Table 2. 

[0255] <>^raisal of fi*esh storage property> Aforementioned 
application sanple 1 to 6 at a time 2 was cut off in each25 cm 
X30cn\ one layer with 25 X and RH55% 3-day period and 
anotherthe 3-day period after retainiiig, without exposiiig with 
55 °C and the55RH% did development with method v*ich is 
similar to appraisalof sensitcxretry. 

[0256] D minu4iich is acquired with computational fommlab 
elow is ^wn in theTable 2. 
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[0257] ADmin=Dmln (55 °C, 55RH 
%-C:3BPp"i) -Dm in (25°C, 55RH%r*3Br0l 
) 

m^omm} nnum^m^^unt: 25cmx30c 



[0 2 5 8] 

5 : ±<n&t<m<. s*fT*fc4 



4 : t>1•A^lz*^*l^«feA<fc^>A^ ieffl±Bgiifti^ 



3 :±mzM<n&ti<&^}. mmx*ti>TiSi\y<)ivh 
2 : i:c5i:c5ife«a)«fe*<fey. mm±fsst<&i> 



1 : -®ics^«a)JSfeA^3i<, fifflicftf^ftLMyK^ur- 

mi^^tOmm} 25cmX30c m(zS»TLfcmrlB^ 



[0 2 5 9] 

c : 7fs^t}^siLt,mB\zm=F<o^mti^$>i> 



mn^0»tSi\tO>mm} 25cmx30c mfC«Bf l 

1itIISi:g|«|C4SPgOi¥ffii*fiofco ie**a2(z^r 



[0257] Dnin=Dmin (With55°C and55RH%3-dayperi 
od) -Diiin (With25°C and 55RH% 3-day period) 

<Appraisal of readual coIor> It cut off af(mrmtioned coated e 
ach sanple in 25 cm X 30 cm, afterdoing (fcvelq)nient vMch is 
sinilar to treatment of sensitometry,the vis-a-vis developed 
each sanple vAidi is acquired, with visuallike belov^^ it q)praised 

5 stqDs. result is shown in Table 2. 

[0258] 

5: Completely there not to be a residual color, being satisfactory, 
it is 

4: There is a residual color barely in entirety, but in regard to uti 
litythq)roblemit is 

3: Beingalox^linit leveled) to be thin is residual colcrine 
ntirety, can utilizeit is 

2: Ifere and there, there is a residual color ofdye, in regard to uti 
litythe problem is 

1: Beinga level vAere residual color of dye is strong in one surfa 
ce,doesnot withstand use it is 

<Appraisal of diarpness^> Aforementioned coated each sanple 
which is cut off in 25 cmX 30 cn\after doing e?qx)sure and 
develqiment vMch are sinilar to treatmentof sensitometry, 
vis-a-vis develcped each sanple 1 to 6 wtiich isacquired, with 
visual like below you ajpraised 4-stage. result is shown in 
Table 2. 

[0259] 

A Beingasliarpvery,it is 

B: But satisfactoy barely fadii^ it is 

C: Fadii^ is conspicuous and in reading shadow scxne\\tethindra 
nods 

D: \Mth Siding reading shadow difficulty 

<Afpraisal of diarpness after retaining> Aforementioned coate 
d each sanple which is cut off in 25 cmX 30 cm,afler retaining, 
after doii^ exposure and develqjment wliicharesinilarto 
treatmentof s^tometry,you^>praised4-stageinsame 
wayas description above vis-a-vis developed each sanple 1 to 

6 which isacquired with same condition as appraisal of fresh 
storage prqjerty. result is shown in Table 2. 
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[S2l 



[0260] 
[Table 2] 









Sife 










\ 


100 


0.24 


4 


0.50 




c 


ittSt 


2 


110 


0.24 


4 


0.50 




B 




3 


110 


0.24 


5 


0.50 




k 




4 


115 


0.24 


5 


0.40 




A 




5 


120 


0.24 


5 


0.30 




A 




6 


110 


0.21 


4 


0.20 




A 





[02 6 1] S2J:y, :*i^0^(DafHi3t5^5SffigA<fe 



[02 6 2] 



[0261] From Table 2, sanple of this invention is a satisfactory 
sensitivity, at same time,the foggirg is low, fresh stora^ 
property of photosensitive nHtaial, it understands that also 
the residual color and diarpness are satisfactory. 

[0262] 

[Effects of the Invention] With this invention , there was not p 
ollution with crossover cut dye photothermographic nHtmal 
forthe satisfactory X-ray imagp fomrHtion of sharpness and X- 
ray ina^ fomnati on unit and X-ray image recording method 
v^ttchuse this acquired 
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